THE ELECTROMAGNETIC-RADIATION ENVIRONMENT OF A SATELLITE. PART II. RADIO WAVES by Modisette, J. L.
wi
4
.r
"7
b-.
<
<
Z
_r_Z J5250
NASA TN D-1361
TECHNICAL NOTE
D-1361
THE ELECTROMAGNETIC-RADIATION ENVIRDNMENT OF A SATELLITE
PART II. RADIO WAVES
By Jerry L. Modisette
Langley Research Center
Langley Station, Hampton, Va.
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
WASHINGTON September 1962
https://ntrs.nasa.gov/search.jsp?R=19620005250 2020-03-24T06:52:03+00:00Z


IV
CONTENTS
L
2
0
8
0
SUMMARY .............................
INTRODUCTION ..........................
SOLAR RADIO WAVES ........................
Quiet Sun ...........................
Disturbed Sun .........................
Noise Storms ........................
Slow-drift bursts ......................
Fast-drift bursts ......................
Enhanced continuum radiation ................
DISCRETE SOURCES OF COSMIC RADIO WAVES .............
COSMIC BACKGROUND RADIATION ...................
RADIO WAVES FROM THE MOON AND PLANETS ..............
Lunar Radiation ........................
Planetary Radiation ......................
REFERENCES ...........................
TABLES .............................
FIGURES .............................
Page
i
1
2
2
4
5
5
J
lO
i0
ii
Z3
19
5O
NATIONALAERONAUTICSANDSPACEADMINISTRATION
TECHNICALNOTED-1361
THEELECTROMAGNETIC-RADIATIONENVIRONMENTOFA SATELLITE
PARTII. RADIOWAVES*
By Jerry L. Modisette
SUMMARY
This paper is a compilation of the available information on
electromagnetic radiation at radio wavelengths incident on the Earth.
Radio waves from the Sun, Moon, and planets and the background radia-
tion from the sky are discussed. A table of the intensities and celes-
tial coordinates of the 2_000 most intense discrete sources (radio
stars) is given_ together with maps of the brightness temperature of
the sky at frequencies of 64 to 910 megacycles per second.
INT RO DUCT ION
The present paper is a review of the long-wa_length (radio) electro-
magnetic radiation received from the Sun; the planets, and the Galaxy.
With regard to artificial satellites_ or space vehicles in general_ this
radiation is mainly important with regard to interference with communica-
tions. However, the material has been presented without special emphasis
on those wavelengths that are presently used in communications.
Since Jansky's discovery of radio waves from the constellation of
Sagittarius in 1933 (refs. 1 to 3)_ cosmic radio waves have been observed
at most wavelengths from the millimeter range up into the broadcast band.
The principal sources have been found to be the Sun, other discrete radio
sources or "radio stars" scattered over the sky_ and the cosmic back-
ground radiation which is concentrated around the galactic equator and
which reaches its maximum intensity in the direction of the center of
the Galaxy.
There are several features of cosmic radio waves which are not
found in the optical range of the electromagnetic spectrum. These con-
sist both of properties of the radiation itself and of characteristics
of the sources. With one exception, the spectral distribution of cosmic
radio waves is continuous. This exception is the spectral line at
21 centimeters produced by a hyperfine transition of atomic hydrogen.
*Part I. Range of Thermal to X-Radiation_ by S. Katzoff, is
NASA Technical Note D-I560.
2A curious characteristic of the Sun as a source is its relation to the
rest of the sources. The Sun is the source of most radiation of wave-
lengths between those of infrared and gammarays - at optical wavelengths
it is i08 times as intense as the rest of the sky. For radio waves_how-
ever_ the undisturbed Sun is no stronger than manyother celestial sources,
and when comparedto the background radiation coming from the sky the
undisturbed Sun amounts to only one ten-thousandth of the total radia-
tion at a wavelength of 15 meters. (See ref. 4.) As the wavelength of
the radio waves decreases_ the sky diminishes in importance until at
around i0 centimeters the intensity is below the threshold of detection.
At these wavelengths the Sunbecomesthe most important source.
Although the undisturbed or "quiet" Sun is relatively unimportant
at longer wavelengths, the intensity is subject to fluctuations which
maybring about increases by factors of as muchas 107. This variation
has not been observed in the radiation coming from the rest of the sky,
so that during a solar fluctuation or "burst" the Sun accounts for most
of the radio-frequency-radiation incident on the Earth.
SOLARRADIOWAVES
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In speak_ing o_' solar radio waves_ it is helpful to re_'er separately
to the radiation emitted by the undisturbed or "quiet" Sun and the bursts
of radiation associated with various types of solar disturbances. _e
differences in these two types of radiatiom lie in their variability and
the magnitude of their intensities. The radiation from the quiet Sun
varies less and is much less intense than that associated with bursts:
Maxwell, Howard, and Garmire, in reference 5 report an increase of the
quiet Sun's radiation by a factor of 2 as the sunspot cycle goes from
m_nim_n to maxim1_n whereas the bursts may produce changes in intensity
by factors of as much as 107; the quiet S_m is no more _ntense than
:_everal other discrete radio sources, but during a burst the Sun may
become as much as _ thousand times more intense than all the rest of
the sky combined.
Quiet Sun
Observations of the brightness temperature of the quiet Sun at
various wavelengths have been reported in references 6 to 16. The results
of several of these observations are shown in figure i (refs. 5, 7, and 9
to If). _lis temperature is somewhat misleading as it is computed From
intensity measurements and is based on the assumption that all the
radiation comes from a disk the size of the photosphere. The radiation,
espec_ally at longer wavelengths, actually comes from an area somewhat
1_rger than the photosphere. For an antenna of low resolution compared
L
2
0
8
0
to the angle subtended by the photosphere or the corona, the brightness
temperature is not as important as the radiation-flux incident on the
antenna. Measurements of this radiation flux for various wavelengths
are tabulated in table I (refs. 5, 7_ 9_ and 16). For antennas of high
resolution the apparent temperature distribution of the solar disk and
corona becomes significant.
Theoretical work done on the brightness distribution indicates
that at wavelengths below i centimeter the Sun should appear as a con-
stant temperature disk whose diameter equals that of the photosphere_
from i centimeter to about i meter the apparent size of the disk should
remain the same, but marked limb-brightening is predicted; at wave-
lengths above i meter the limb-brightening should disappear but the
apparent size of the disk should increase until it is as much as twice
the diameter of the photosphere. (See ref. 13.)
Measurements of the brightness distribution across the solar disk
have been made at wavelengths of 60 centimeters (ref. 14), 3.68 meters
(ref. 15) and more recently at 9.1 centimeters (ref. 16) and 21 centi-
meters (ref. 17). The limb-brightening predicted in reference 13 does
not appear in the early work at 60 centimeters. However, the later
work at 9.1 and 21 centimeters using highly directional antennas indi-
cates that limb-brightening of the basic component is masked by radia-
tion from strongly emitting regions associated with sunspots. After
the effect of these regions was eliminated by analysis of the data, the
limb-brightening appeared at 9.1 centimeters_ whereas, the data at
21 centimeters were taken during a time when the Sun was free of sun-
spots and the limb-brightening appeared in the original data. It
should be noted, however, that the limb-brightening appeared only on
the east and west limbs in both cases. The data taken at 3.68 meters
show the extension of the apparent disk diameter as predicted in ref-
erence 13. The results of the previously noted studies are shown in
graphical form in figures 2 and 3.
The quiet Sun is considered as having two components, one of which_
the basic component, remains relatively constant varying over the ll-year
sunspot cycle. It is this component to which the distribution analysis
in the preceding paragraph applies. The other component, the so-called
slowly varying component, varies over a 27-day cycle corresponding to
the synodic period of rotation of the Sun at the equator.
The ll-year variation of the basic component has been attributed
by Van de Hulst (ref. 18) to a variation of the density of the solar
corona over the sunspot cycle, which would in turn produce a variation
in intensity at a wavelength of 50 centimeters of about 2 to i. As
mentioned before, according to Maxwell et al. in reference 5 this has
been observed at wavelengths of 56, 76, 150, and 240 centimeters.
The slowly varying componentappears to be related to the sunspots
in that over any given short period of time the intensity of this com-
ponent is roughly proportional to the sunspot area visible from the
Earth. In addition, observations at 9.1 centimeters with a high-
resolution antenna (ref. 16) showthat the sunspots are actually strongly
emitting regions. The variation in intensity results from the irregular
distribution of sunspots over the surface of the Sun, which in turn pro-
duces a change in the sunspot area visible from the Earth as the Sun
rotates. At sunspot maximumthe average variation in intensity over the
27-day cycle is i00 percent, and at sunspot minimumthis variation is
50 percent. It should be noted that for a given visible sunspot area,
the randomvariation maybe ±50 percent. The slowly varying component
only appears at wavelengths of 3 to 60 centimeters. This is attributed
to the fact that the radiation in this range originates in the lower
corona and chromosphere, where underlying sunspots cause local enhance-
ment of the radiation.
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Disturbed Sun
Radiation from the disturbed Sun is noted for its intensity, varia-
bility, and, by those whose interest is solar physics, its apparently
nonthermal origin. It is generally agreed that the radiation is caused
by some physical disturbance which occurs in the solar atmosphere at
altitudes responsible for the particular frequencies observed. This
disturbance may remain fixed in one altitude range, or may move, in the
one case causing radiation over a constant-frequency range, and in the
other causing the frequency range to vary with time. The exact nature
of the disturbances has not been decided; such mechanisms as spontaneous
plasma oscillations, moving groups of particles, and shock waves have
been proposed.
The radiation phenomena observed from the Earth have been classified
into four distinct types according to the way the frequency range of the
disturbance varies with time. Ninety-five percent of the observed dis-
turbances fall into these classifications, which are listed and described
as follows:
Noise storms.- Noise storms occur as two types, the wide-band type
having bandwidths (frequency range) of about i00 mc/sec and lasting a few
seconds, and the narrow-band type having bandwidths of 1 or 2 mc/sec and
lasting from a fraction of a second to several minutes. Noise storms
usually occur at frequencies below 250 mc/see. The intensity ranges from
being barely perceptible to as much as 1,000 times that of the quiet Sun.
The radiation is usually circularly polarized with the sense being deter-
mined by the largest emitting sunspot such that right-handed polariza-
tion appears when the spot is a south (negative) magnetic pole, and
left-handed polarization appears with spots which are north magnetic
poles.
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Slow-drift bursts.- The slow-drift bursts are bands of intense
radiation which drift towards lower frequencies. The drift rate is of
the order of 200 mc/sec per minute initially, slowing to about 50 mc/sec
per minute toward the end of a burst, which usually lasts about 4 minutes.
Slow-drift bursts usually begin at about 500 mc/sec, with a bandwidth of
200 mc/sec. The bandwidth remains at about 40 percent of the frequency
throughout the burst. Slow-drift bursts are randomly polarized.
Fast-drift bursts.- In the case of fast-drift bursts the drift is
also towards lower frequencies, but the drift rate is about lO0 times
that of the slow-drift bursts. These bursts may begin at any frequency
from 50 to 600 mc/sec and are randomly polarized.
Enhanced continuum radiation.- Enhanced continuum radiation occurs
over a bandwidth greater than 300 mc/sec and may drift towards either
lower or higher frequencies or not at all. The frequency usually lies
between lO0 and 600 mc/sec. The intensity is about lO times that of
the quiet Sun.
Figure 4 shows the dynamic spectra of the previously discussed
types of solar bursts. The 5 percent of the solar disturbances not
included in the four classifications discussed may be of any form. They
are usually short lived and isolated from other forms of solar activity
such as flares or sunspots.
The frequency of occurrence of these classifications of radiation
from the disturbed Sun is greatest during the maximum of the sunspot
cycle. During the sunspot maximum of 1957-58, Maxwell et al• (ref. 5)
made extensive measurements of solar radio disturbances at frequencies
of 125, 200, 425, and 550 mc/sec. The total observing time during the
period was 4,008 hours. The resulting distribution of the various types
of solar disturbances is given in the following table:
Percentage of total observing time at
Type of activity
Noise storm
Slow-drift bursts
Fast-drift bursts
Continuum
Unclassified
125 mc/sec
13,3
•047
•247
.283
.029
frequencies of:
200 mc/sec
8.0
• 020
.142
.524
.008
425 mc/sec
0.080
.003
.023
.412
•001
550 mc/sec
0.053
.003
.016
.512
• 001
In addition to the distribution of various types of disturbances_
the distribution of intensities of all types of disturbances was deter-
mined and is as follows:
Percentage of total observing time at
frequencies of:
Intensity
125 mc/sec 200 mc/sec 425 mc/sec 550 mc/sec
i
2
3
9.26 + 0.57
2.00 + .12
2.07 + .05
5.59 ± 0.55 o.0570 _ 0.0587
1.17 ± .07 .0096 ! .0066
1.25 ± .o2 , .0135 _ .0o75
The relations between the three intensity designations and the actual
fluxes at the various frequencies are:
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Intensity
Flux range, watts - m -2 - (c/see) -I × 1022 ,
at frequencies of:
125 mc/sec
<40
40 to 200
>200
200 mc/sec
<60
60 to 250
>250
425 mc/sec
<50
50 to 200
>200
550 mc/sec
<50
50 to 200
>200
Various observers have noted apparent coincidences of radio dis-
turbances with optical phenomena such as flares, sunspots, and ejective
prominences. For example, Erickson (ref. 19) observing at a frequency
of 26.3 mc/sec during May 1959 observed a strongly emitting region to
move from a position in the corona 4.5 solar radii from the center of
the Sun, across the disk to a corresponding position on the other side.
The movement was such as to indicate a rigid corona, radiating in one
spot. On the third day of observation, a class 3+ flare was observed
to occur at the location of the disturbance. The flux was
i0 X 10-22 watts - m-2 - (c/sec) -I for 2 days before the flare,
30 x 10 -22 watts - m-2 - (c/sec) -I for 3 days during and after the
flare, dying out to i X 10-22 watts - m-2 - (c/sec) -I 8 days after
the flare.
Maxwell et al. attempted to find correlations between the disturb-
ances which were observed during the 1957-58 sunspot maximum, with the
following results:
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No correlation was found for ejective prominences_ with few of them
being associated with any type of burst at all.
The sunspots were definitely correlated with noise storms, in that
all noise storms were associated with sunspot groups. However, not all
sunspot groups had accompanying noise sto_ns. The correlation seemed
to depend upon the size of the sunspot group_ with noise storms being
improbable if the sunspot group covers less than 400 millionths of the
solar disk, and probable if the group is larger than this. It has also
been suggested by Payne-Scott and Little (ref. 20) that a correlation
is obtained between the noise storm and the area of the largest spot in
the group. This belief is supported by their observations at 97 mc/sec
which showed that individual spots whose area is greater than 400 mil-
lionths of the solar disk are usually accompanied by noise storms,
whereas smaller spots seldom had associated noise storms. The impor-
tance of the largest individual spot also appears in the polarization
effect mentioned before; that is, the sense of the polarization is
determined by the largest emitting spot.
Flares show no association with noise storms, according to the
observations of Maxwell et al., but there were indications of a correla-
tion of flares with slow-drift bursts and fast-drift bursts. One-half
the slow-drift bursts and 30 percent of the fast-drift bursts were
accompanied by flares, and all the flares having areas greater than
600 millionths of the solar disk were observed to have accompanying
bursts.
A definite correlation was found by Maxwell et al. between flares
and enhanced continuum radiation. All flares of class I or above were
accompanied by enhanced continuum which tended to last longer with the
larger flares. The average duration of the enhanced continuum associ-
ated with class i flares was 40 minutes_ whereas, with class 2 and
3 flares, the average duration was ii0 and 220 minutes, respectively.
Of course these times are averages_ and sometimes the duration is much
longer, as in the example mentioned previously which was observed by
Erickson.
DISCRETE SOURCES OF COSMIC RADIO WAVES
Scattered about the sky are many discrete sources of radio emission
which are much stronger than the background radiation. In the past_
these sources have been termed "radio stars" because when they were
first discovered, their angular extent was less than the resolving power
of the available instruments so that they appeared to be point sources.
With the advent of better radio telescopes, it developed that most of
8the stronger sources have appreciable angular extent, a result that has
not been found for optical stars.
Discrete radio sources are divided into two types, class I and
class II. The distinction is not based on intrinsic properties of the
sources, but on their locations. Class I sources, also called galactic
sources, are located within i0 ° of the galactic equator and are gener-
ally agreed to be sources distributed throughout the Galaxy. The
class II sources are randomly distributed over the sky. It has been
hypothesized that these sources are located close to the solar system
and also that they are extragalactic objects, with the consensus of
modern opinion favoring the latter.
A number of surveys have been made for the purpose of mapping the
discrete sources, and have been reported in references 21 to 29. The
total number of sources is probably over 5,000, although not all have
been observed because not all the sky has been surveyed exhaustively.
Table II is a catalogue of the positions and intensities of the sources
which were observed and reported in references 21 to 29.
Nine radio-source surveys are included in table II. The surveys
are numbered and referenced as follows:
Survey Reference
i ............................. 21
2 ....... . . . . . . . . . . . . . . . . . . . . . . 22
3 ............................. 23
4 ............................. 24
5 ............................. 26
6 ............................. 29
7 ............................. 27
8 ............................. 28
9 ............................. 25
Three of these surveys (5, 7, and 9) are comprehensive, generally
considered to be exhaustive for the areas of the sky covered. However,
in the case of survey 9, there is considerable doubt as to the accuracy
of the positions due to confusion of sources arising from the use of a
rather large beamwidth. Therefore, this survey has been used only for
declinations not covered by surveys 5 or 7 (declinations greater than 71°;
declinations less than 22°). The other surveys are less exhaustive and
are included principally to confirm positions of the stronger sources.
In the table, repeated observations of the same source are given the
same number and designated a, b, c, and so forth. The stated errors are
the root-mean-square derivation of several determinations in the case of
surveys 6, 7, and 9, and beamwidths to 1/2 maximum in the other surveys.
L
2
0
8
0
9COSMIC BACKGROUND RADIATION
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In addition to the discrete sources, the entire sky exhibits radia-
tion at radio wavelengths. This radiation, in fact, accounts for most
of the energy flux incident on a surface in the vicinity of the Earth,
except during solar bursts. As is the case of solar radiation, the
brightness of the sky increases with increasing wavelength or decreasing
frequency. The intensity of this background radiation varies over the
sky, reaching its maximu_ in the direction of the galactic center.
A number of surveys have been made of the background radiation of
the sky at various frequencies from 18 to 2,000 mc/sec. The first,
covering the sky in the vicinity of the Milky Way, was reported by Reber
(ref. 30) in 1944 at a frequency of 160 mc/sec. Other surveys have been
made at 64 mc/sec (ref. 31), 81 mc/sec (ref. 32), 86 mc/sec (ref. 33),
lO0 mcSsec (ref. 34), 250 mc/sec (ref. 35), 480 mc/sec (ref. 36),
600 mc/sec (ref. 37), and 910 mc/sec (ref. 38). Ko (ref. 39) has assem-
bled the previously mentioned surveys into a compilation of maps using
the same coordinate system, scale, and projection representing the best
available picture of the background radiation. These maps are repro-
duced in figure 5. None of these maps cover the north polar region,
and with one exception none cover the south polar region. Westerhout
(ref. 40) using observations at 400 mc/sec has prepared a map of the
north polar cap which is reproduced in figure 6.
Figures 5 and 6 are reproduced in celestial coordinates, epoch 1950.
According to reference 4, the approximate formulas for the yearly change
due to precession of the Earth's axis are:
= 3.07 + 1.34 sin _ tan 8
2_ = 20.0 cos
where m and 8 are the right ascension and declination, respectively_
2_ and _8 are the yearly changes in right ascension and declination,
measured in seconds of time and seconds of arc, respectively.
The contours of figures 5 and 6 are isophotes, that is, lines of
constant brightness. In figure 5 the width of the antenna beam to
1/2 power is shown. The accuracy of the isophotes is limited by the
beamwldth. According to Ko, the absolute accuracy of the maps should
be ±50 percent or better, and the relative precision of isophotes on a
single map should be better than ±20 percent.
i0
RADIOWAVESFROMTHEMOONANDPLANETS
Lunar Radiation
There are in principle two sources of lunar radiation: thermal
radiation and radiation from other sources which is reflected by the
Moon's surface. The thermal radiation has been measuredby Piddington
and Minnett (ref. 41) and their result for the brightness tempera-
ture is:
T = 239 + 40.3 cos(_t - _)4
where
T temperature, OK
t elapsed time since full Moon, days
co angular velocity of Moon about Earth (0.23 radian/day)
The brightness temperature given is the mean disk temperature.
Coates (ref. 42) measured the brightness-temperature distribution at a
wavelength of 4.3 millimeters. He concluded that, in general, the
maria heat and cool more rapidly than the mountains, with the exceptioi_
of Mare Imbrium_ which always remains cooler•
Measurements of radio waves reflected by the Moon were not found
in the literature, except for radar reflections originating on the Earth.
This does not indicate that no such reflections exist, since there were
also no reports of unsuccessful attempts to find them. Also, these
reflections would be most likely to appear at full Moon during solar
bursts• The strength of the reflected bursts would be dependent upon
the intensity of the radiation incident upon the lunar surface, and
upon the efficiency of the Moon as a scatterer or reflector of radia-
tion. Senior and Siegel (ref. 43) give a compilation of scattering
cross sections as determined by various observers from radar reflec-
tions. These values are tabulated as follows:
X, meter
,6 • • • . • , . • • . . • • • . • • • • °
0.7 ....................
1,0 ............. ° • • . • ° °
1.5 ....................
2.5 ....................
Scattering cross section,
percent of lunar disk area
3
7
5to9
6 to i0
io
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Since these values of the scattering cross sections are determined
by the reflection of radar waves originating on the Earth, they can be
strictly applied only to reflection from the Sumwhenthe Earth lies
between the Sun and the Moon_that is, at full Moon. For application
at any other time, a correction factor must be applied to account for
the fraction of the visible disk which is illuminated, and for the dif-
ference in reflection characteristics, which is not knownat present•
With use of data from reference 5, the intensity of the reflected
radiation during a solar burst can be calculated• At a wavelength of
1.5 meters, a typical intensity is 2.5 × 10-20 watts - m-2 - (c/sec) -I.
A scattering cross section of i0 percent of the lunar disk area gives a
total reflected flux of 2.4 M i0 -$ watts - (c/sec) -I. At the distance
of the Earth from the Moon, this gives a flux density of
5 x 10-26 watts - m-2 - (c/sec) -I, about the sameas one of the weakest
"radio stars•"
Planetary Radiation
Planetary radiation is generally classed as thermal and nonthermal.
Thermal radiation is nonfluctuating and is presumed to actually be
thermal radiation from the surface or atmosphere of the planet. It is
usually strong enough to be detectable only at very short wavelengths
(<I meter). Thermal radiation has been observed for Mars, Jupiter, and
Venus (refs. 44 to 52). The results of the various observations are
given in table III.
At longer wavelengths than those listed in table III, several
observers have noted incongruously high disk temperatures for Jupiter
(refs. 53 to 56). The observed disk temperatures were:
Wavelength,
_, meter
0.208
•214
•31
.68
Disk temperature,
Td, OK
1,000 to 4,700
3,500 + i, 700
3,800 to 6,400
70,000 + 30,000
Reference
56
53
55
53
Roberts and Stanley in reference 55 hypothesize that likely sources
of this anomalous radiation are free-free transitions of electrons in
the Jovian corona or else synchrotron radiation from Van Allen belts.
It was noted by Epstein (ref. 53) that the radiation varies by as much
as a factor of 2 over a few hours observing time.
12
In addition to the anomalous radiation in the decimeter range men-
tioned in the previous paragraph, highly fluctuating radiation has been
observed from Jupiter at frequencies of 14 to 43 mc/sec (wavelengths of
21 to 6.9 meters). (See refs. 56 to 63.) The initial discovery was
madeby Burke and Franklin (ref. 56) in 1955. Subsequentobservations
have revealed several pertinent characteristics of the radiation. It
is almost completely circularly polarized, it showsa periodicity of
9 hours, 55 minutes, and 28.8 seconds during active periods (ref. 57),
and it appears to be localized on the surface of the planet (ref. 58).
It maybe that the radiation exists at frequencies below 14 mc/sec but
is so strongly attenuated by the Earth's atmosphere that detection is
impossible. Attempts have been madeto observe this radiation at higher
frequencies without success (ref. 59). Even in the range of 14 to
43 mc/sec the radiation is not always present. According to reference 60
several days maypass during which no nonthermal radiation is detected.
The peak intensity of the radiation is given by various observers
as 10-21 watts - m-2 - (c/sec) -I at 21.1 mc/sec (ref. 61),
2. 5 x 10-21 watts - m-2 - (c/sec) -I at 27 mc/sec (ref. 57), and
8.5 x 10-20 watts - m-2 - (c/see) -I at 18 mc/sec (ref. 58).
Kraus in reference 62 reports bursts of nonthermal radiation
from Venus at 26.7 mc/sec. The peak intensity was
8.9 x 10-22 watts - m-2 _ (c/sec)-l. In reference 63, Kraus reports
a 13-day periodicity to the radiation which he attributes to the
"beat" frequency between the 24-hour rotation period of the Earth and
the 22-hour, 17-minute rotation period of Venus. No other observers
have reported nonthermal radiation from Venus.
Smith and Douglas in reference 61 report the possibility of non-
thermal radiation from Saturn. Interference from terrestrial sources
was such that positive identification could not be made, however.
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Langley Research Center,
National Aeronautics and Space Administration,
Langley Station, Hampton, Va., April i0, 1962.
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TABLE I .- RADIANT ENERGY FLUX FROM THE QUIET SUN
Wavelength, v, Intensity, I,
meter watts - m-2 - (c/sec) -I Reference
o. 0085
•0125
.05
•075
.091
.091
.15
.3
•546
.706
1.0
1.5
2.4
5.0
6.0
12.0
k, Frequency,
mc/sec
35, 300
24, 000
i0, 000
4,000
3, 300
5, 300
2,000
i,000
550
425
300
200
125
100
50
25
17.7 x 10 -20
12.0
3.1
2.3
a.94 (1960 SS max)
a.70 (1954 SS min)
1.4
.7
.4
.3
.2
.13
.06
•04
.02
•003
9
7
5
5
16
16
5
5
5
5
5
5
5
5
5
5
aOnly the basic component. All other values include the slowly
varying component•
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TABLE II.- POSITIONS AND I_SITIES OF DISCRETE RADIO SOURCES
Source
5b
6
9
lob
lOe
11
12
1}
11,
z5
16
17
18
19
22a
22"o
e_
2a
_a
26
29
5t
_7
58
59
4O
kl
_2
_5
4.1.
U7
50
5l
_2
_5
6_
6oh
61
62
6_
6_
65
66
Survey
7
6
5
7
5
7
7 159
7 159
]-59
7 159
6 96o
5 86
7 159
5 86
7 159
5 86
7 159
7 159
5 86
7 199
5 86
86
7 159
7 159
5 86
4 159
86
7 i59
2 81
5 86
7 159
7 159
9 81.5
7 159
6 960
7 159
7 159
7 159
7 159
.% I01
5 86
5 86
5 IOi
7 199
159IOI
8 169
7 159
7 159
7 [59
86
7 159
5 86
9 86
7 159
86
7 199
5 86
7 i59
2 8t
9 81.5
7 159
7 159
5 86
5 86
7 159
_ 5 i ___ .......
=, right ascenelon; 5, declination.
(a) Northern hemisphere
I Fo_It_o_ (195o _pooh) |
Frequency, v, _ " " _ 7 " ______ Intensity, I, |
159 oo o2 l_ ±, ,v Ol I +v (8.o±2,o) x'o -26
960 | O0 02 5_ i50 / 72 Oh'5 ±h 12.9 i 1.5
86 / oo o_ _ ±_8 _ 06 _ I +-8 59
:59 | oo 07 _ +,8 [ 52 a,6 [ +-5 :0.5 -+ 2.0
86 l oo io i2 +,i2 | co 57 I ±5 20
159 O0 lO 45 I04 O0 g7 [ ±I0 8.0 ± 2.5
oo io 5i
oo 18 12
00 16 00
00 17 50
00 22 (3O
00 22 57
00 2e _5.7
oo 2a _8
oo 26 _5
oo _0 oo
oo _ o6
oo 5o _8
oo 31 55
co 32 06
oo 55 55
oo _ 12
oo 55 52
CO _q _2
c_ 57 i6
oo 57 30
oo _8 l_
oo _0 06
oo &o 15
OO _0 _6
O0 41 5_
oo 42
oo 4_ _7
oo 48 09
oo 49 16
oo _.9 55
oo 50 o9
oo 50 59
oo 52 42
O0 55 O9
O0 55
55
55 3.8
oo 55 5o
oo 59 _8
Ol oo
ol oo 08
o_ 05 55
Ol 0'5
o: 06 o*.5
o! 06 15
Ol O7 51
Ol 08 50
ol O9
Ol i_ 94
01 15 i_
Ol 16 [8
Ol 17 i8
Ol 20 O0
ol 2_ O6
ol 2_ 5_
ol 24 2_
o1 2_ 53
Ol 29
Ol 25 21
ol 27 i_
Ol 27 52
Ol 28 42
Ol 29 12
ol 55 29
o_ 5_ 5o
ZlO
i18
+-24
±5
±120
±2
t5
±24
+,18
±5
±5
tt8
+-6
!12
t6
t18
±So
+,16
±4
+,_60
+,16
+5
+-2
±2o
e5
+,12
e5
±5
t5
+-6
_,_0
±18
+,2_
±_80
Z6
±7
_80
tl
_5
t2
-±5
t12
+,_
+,18
+,_
+,18
±7
+,_
+-20
±5
+-5
5O
06
08
15
6_
65
63
07
20
ol
[9
05
59
O_
18
O0
12
o5
o9
09
52
06
1,o
02
51
O9
20
50
76
17
56
67
68
26
ol
o8
o_
52
14
52
5o
15
15
51
t_7
o6
t_5
08
o5
o_
Ol
52
09
28
50
7[
25
O5
o5
06
#
05
_8
20
25
z5
52
51 ._
28
5u
_o
_5
53
o3
28
25
50
55
5o
5_
5_
55
50
20
_9
_6
5:
2_
5z
20._ +i.5
12 -+5
O8 ±10
13 ±I0
o8 ±io
+,9o
+,&o
i_ +-6
_7 z8
52 +-6
+,_0
25 ±7
11 +-9
+-40
0901 ±_
24 e_
O9 :_6
i5 z6o
O5 -+6
25 +-6
ii t6
20 ±5
59 t15
22 ±5
50 ±6
15 ±7
tfl.
52 +,_o
:8 ! t9
14 i ±10
52 ---6
01' t5
i_ ±I0
55 +6
±5
+-7
t8
4-8
-+55
+-2
+,1
+-6
+-6
ilO
+-6
+-5
+-4
+-6
+-7
-+6
+,16
+-6
+-5
t7
+,_
±7
+,20
-+8
+-5
t5OO
t7
+-5
+-5
±15
+-6
16.5±2.5
18
n
i5.5+,2.5
170
iio +, 17
57 ± 5
10.5+,3.5
68
9.5+,l.5
25
i2,0 +, 5.0
16
15.5t2.o
_5
lO.5-+2.o
57
16.5±_.5
15.0±2.5
160
7
± i0
_0
19
lO.Ot2.O
15.5±2,5
2_
16.0t2,5
_5.6tl.2
9.5-+1.5
8:5
_2 t 5
19.5 t 5.5
50
15o
z6
19
50
1_,5 ± 5.5
10.5t2.0
_±6
12.5t2.5
9.0±2-5
_5
ii
8.0±1.5
55
9.5±5.0
20
8.5-+2,0
16
.0+'2.0
D
16.5±2.5
8.0+-2.5
18
25
9.0-+1,5
_5
P
g
0
21
O
g
04
TABLE II.- POSITqONS AND I_SITIES OF DI_ RADIO SOURCES - Continued
Source Survey
68 7
6970
?l72
7_ 9
74 7
75 7
76 5
77 "5
7879 _
82 7
83 5
81, 7
9
7
,
87 ?
88 5
N 7
90 7
91 5
92 5
95 2
95 _
97_ 7
97"0 5
98 7
99 7
00 7
01 2
9
02 5
9
lO5 T
zo_ 5
io9 T
lO6 2
9
zoT T
5
7
o 5
i 7
2
9
5 9
7
•5 5
6 5
7 T
8 T
9 5
7
!1 7
7
3
IW 2
6
_ T
7
_ T
7
o 5
7
il T
5
0 7
(a) Northern hemisphere - Contin-_d
Prequency, w,
mc/sec
159 o_ 35 55
159 o1 33 _2
159 oz _ 51
86 Ol _ 5_
199 Ol _8 52
8L5 oi 58 51
159 Ol :1 ii
159 Ol 42
86 Ot _ O0
86 o1 _5 i2
159 ol 47 02
_6 Ol k7 12
86 01 92 o6
199 01 52 29
159 Ol 5_ 19
86 Ol 57 24
159 ol 58 58
81.5 02 CO ii
159 O_ Ol _i
86 02 02 18
159 02 o_ 15
86 o2 o7 .2_
159 O2 O8 27
i59 02 lO 58
86 o'2 z_ oo
86 02 12 50
8_ 02 16
199 o2 16 oo
159 02 18 O0
159 02 18 oo
159 02 19 21
86 02 19 24
159 O2 19 42
159 02 20 15
159 02 22 I_
81 0"2 25
81 02 26 07
86 02 26 _2
81 o2 53 55
159 e2 5_ 20
86 02 35 42
159 02 _o 45
81 02 _5
81 02 £7 Ol
159 02 _7 08
86 O2 50 24
159 02 91 05
86 O2 55 24
159 O2 _ 27
86 02 55 o6
8]. o2 97 io
86 o2 58 54
159 02 59 i0
86 05 O0 12
86 o_ oo _,
159 o_ 05 _i
159 05 09 57
86 O_ CO 2_
159 05 07 15
159 05 08 45
159 o5 09 15
86 05 o9 12
ioi 05 lO
159 05 10 97
81 05 12
159 O5 15 _5
960 05 16 22
159 05 16 29
Z59 05 19 5O
159 05 2_ _6
159 05 25 41
Z99
86
_59
159
86
Z59
%
hr mln .ec
±5
_5
t5
z_o
z7
Z18
±18
Z7
±18
±5
Z2
±8
±6
z120
±2
z6
±12
19
±12
_50
z180
.90
_0
±1_0
±12
±h
±5
*5
Z180
Z15
±18
±5
z18
±8
±180
t_O
±7
±2a
*6
±18
±4
_6
Z20
z18
15
Z18
±18
±5
±h
Z12
±5
±5
±5
±2_
Z240
_10
z180
z90
±15
*5
t5
±5
±5
05 2_ _0 ±180
05 29 12 -+18
05 29 15 ±5
05 52 56 ±5
05 _ o6 -+2_
.... 72__t._o _ _
Position (19_0 epoch) a
57 _1
20 42
55
o6
15 _8
78 57
51 18
_ 45
ol
55 19
o7 07
o5 52
_3 25
28 y_
Ol i0
_6 02
79 55
6_ 38
O_ 20
55
O9 55
21 O_
17 18
02 58
06 ii
4_ 15
62 _0
42 O0
a5 O0
O8 t9
O8 08
_9 46
42 51
29 51_
55
77 _5
02 55
72 O9
58 59
07 Ol -+8
26 44 -+5
h5 15 i$5
77 15 -+20
59 17 -+&
Ol 19 -+6
19 49 ±T
48 ±7
09 55 -+4
76 26 -+20
ol 55 -+5
5O 44 -+6
07 20 -+6
o9 57 -+6
_9 55 -+6
0_. 09 -+6
05 50 -+5
16 55 -+5
_o 54 -+4
05 11 -+8
k2 -+20
26 24 -+i0
45 45 -+5O
41 22 -+_0
16 18.5 -+4
_i 17 -+2
17 15 -+8
55 07 -+9
45 50 ±5
55 l -+60
02 25 -+5
02 07 -+9
15 01 -+iO
09 51 l -+7
?IL_E
m_ Intensity, I,
_tts - m-2 - (e/_ec) -1
(12.5 -+ 5.0) x 10-26-+6
t5 27 -+ 5
i_ 50 -+ 11
t8 7.4
-+7 i0.0 -+ 2.0
-+20 22
±6 8.0 ± 1.5
f6 8.0 ± 1.5
±6 9.4
-+8 19
-+5 9.5 -+ 1.5
+-6 19
t6 49
f5 11.5 i 2,0
-+4 17.5 i _.5
i6 16
f7 i0.0 ± 2.0
i5o 50
i15 15 -+ 5
-+8 i0
t6 8.5 i 2.5
±8 25
-+6 9.5 -+ 2,5
±7 8.5 ± 1.5
-+5 24
±8 i_
-+2 60
±45 80
±60 10
-+60 25
t5 ii.5 t 2.5
±6 24
-+5 18.5 ± %0
-+5 28 :t 7
+-9 i0.0 i 2.0
-+120 50
±15 _5
-+7 9,o
-+i5 5_
±5 25 t 2
10
i0.0 ± 2.5
40
22
12.0 ± 2.0
lO
8.5 t 2.5
_±io
51
27
8-5 ± 1.5
18
15
8.0 ± 1.5
17.0i 5.0
9±5
9.5 ± 2,0
1%0 t 2.5
lO
2ho
14.0 i 5.5
95
65
9.0 ± o.9
50±7
8.5 i 1.5
19 ±4
9.5 ± 2,0
60
41
9.0 t 2.0
29.0 ± 2.0
14,0 -+ 5.0
a _, rlgj_t ascension; 5, declination.
22
TABLE II,- FOSITI0_8 AND IBT_IBITIES OF DISCRETE RADIO SOURCES - Continued
I-_......
i 17 I 7 ! :59
ID5 I 5 86
156 9 81
157a 7 i 159
157% 5 86
19 5 1oi
i_9 > 86
14o 5 86
141 2 81
142 5 86
143 7 159
&4_ 7 159
145 7 iD9
146 9 81
147 2 81
148a 5 86
148b 7 159
149 7 159
:50 5 86
z51 5 86
152 7 199
155 7 159
:5_a 5 86
l_b 7 :59
159 4 159
196 7 159
197 2 81
158 ? 159
159 7 159
160 5 86
161 9 81
162a 8 169
162b 7 159
163 7 159
164 7 159
165 7 159
166 7 159
167 7 159
168 5 86
169 5 86
z70 2 81
171a 7 159
171b 9 86
172 7 159
175 7 199
174 3 I01
175 7 159
176 5 86
i77a 8 169
177% 7 159
178 9 81
1770 1 100
179 5 86
180 7 159
181 5 86
182 ? i59
185 7 159
18_ 7 159
185 7 159
186 7 159
187 7 159
188 _ ioi
189 5 86
190 7 159
191 5 86
192 2 81
195 5 86
194a 4 159
19_b 6 96o
195 5 86
t96 7 z59
196a 3 iei
t__L _l ....... 15C__ _
s_, right _scenslon; 5, declination.
(a) Northern he.sphere - Continued
oD _.o M) ±18
o3 _5 1 ±48o
1
o3 _5 _6 I _18
o3 _6 36 ±z8
o3 5o ±20
03 51 24 ±24
03 55 28 ±6
03 55 _D ±4
03 96 14 ±3
03 57 98 ±i5
03 58 ±£o
03 58 12 ±12
03 58 3o ±_
03 59 ="_ ±3
Oh O0 O0 ±18
O_ O0 ,06 ±18
o_ o4 38 ±4
Oh 04 41 ±3
o_ o_ 42 ±12
O_ Oh 48 ±2
Oh o6 oo ±3oo
04 o8 _i ±6
Oh io ±120
o4 io 32 ±6
Oh io 55 ±3
Oh ii 54 t24
Oh 14 31 t15
Oh 1_ _5 ±4
Oh 15 05 ±2
Oh 17 _3 ±_
Oh 18 17 ±5
Oh 18 54 ±7
Oh 20 29 ±3
Oh 20 53 ±5
Oh 21 9& t2h
Oh 2** 12 t2_
Oh 28 ±_Oh 28 }2
Oh 28 h8 t12
O_ 29 08 ±3
o_ 29 32 ±h
o_ 3o ± _80
o_ 31 52 ±_
04 _ 48 ±12
O_ 33 50 ±2
O_ 33 55 ±4
o4 37 h6 ±15
04 _ 12 ±_o
04 _i 45 ±4
04 hl 48 ±18
Oh 42 55 ±D
Oh _3 io ±IO
Oh _ o1 ±4
Oh h6 33 ±4
o_ 48 50 ±3
Oh _9 13 ±5
04 DO ±48o
Oh 91 30 ±24
Oh 52 57 ±2
O_ 54 5_ t_o
Oh 96 ±i_o
Position (1950 epoch) a
hr mln sec see deg mln
03 35 15 12 29 "6
03 3,_ 48 _ ±21. 1 07 hoo3 _ _: [ ±2o_ _2 hl
03 _o 1i ±h C_ 02
Oh 55
21
O0 41
09 h2
75
05 58
11. 38
1.8 56
i0 21.
71 i9
1.i
oo 27
oo 17
16
09 33
02 21
1.2 55
35 56
03 45
o5 35
48 CO
O7 O7
55 45
21. 59
11 15
O5 43
76 _6
_a C_
57 50
:0 57
17 h3
1.1.
_0
oo 21.
o_ 26
25
Ol 02
41 26
O1 55
5O 55
05 57
29 15
29 35
72 t9
28
07 O5
37 27
02 15
03 12
_4 1.5
50 26
44 59
51 1.6
29 iO
10
02 33
_ 501,3
33
O_ 56 18
Oh 57 CO
o_ 57 _o
Oh 58 ?3
o_ 59 59
05 oo
09 Ol 21
_ w_tt:nten-sltY' (c/I_:ec)-1
±5
t7
±10
±1o
±5
±ho
±5
t6
-+6o
±6
±8
±5
±5
±10
-+9o
±5
±7
±10
±8
+5
t8
±1.
±7
±12o
±9
±5o
±5
±4
17
±60
t3o
t4
19
+-12
±6
±1.
±5
±8
±6
t12o
tz2
15
t1*
±8
t1*o
t6
±5
tlO
t2
! ±6
±8
t1*
±5
±8
t7
t6
t6
t_
±1.o
16
±6
t8
t9o
±i8 o9 2o I ±8
t120 h6 _0 [ t60
i
±50 _6 26 I ±4
±24 ] Ol 24 t6
J
±3 25 20 ±3
I ±4_o I 1.2 i ±40
L _ i_ 03 _
(II.0 ± 2.0) x 10-26
iD
45
11.5 ± 2.5
35
I00
15
15
11.0
i6
9.0 ± 3.o
i0,0 ± 2.0
1.i±9
1.7
1.5
19
lb.5 ± 3.5
9.0 I 2.0
15
11
29t6
9.0 ± 3.5
37
12.5 ± 5.0
_50
8.0 + 2.0
105
i0.0 ± 2-5
:9.5 -+ 3.0
8.6
52
60± 13
9.5 ± 2.5
12,5 ± 3.0
9.5 ± 2.0
12.5 ± 2.0
11.0 t 2.0
14
i5
DDo
8. 5 ± 2,0
20
i_.5 ± 2.5
ii.5 ± 2.5
_o
8.5 -+ 1.5
25
325
2Oh ± 32
28
_00
8
12.5 ± 2.0
_0
i0.0 ± 2.0
12.0 -+ 2.0
11.5 i 2.5
2i.5 ± 3.5
9,5 ± 2.0
i6,0 ± 5.5
i0
16,5 ± 2.9
ID
125
i0
80
22.5 ± 4.5
15
23.0 ± 4.0
150
_ !.__!........
n)
g
0
23
0
CO
0
Od
TABLE II.- POSITI0_S AND INTenSITIES OF DISCRETE RADIO SOURCES - Continued
(a) Northern hemisphere - Continued
[ ........ Position (1950
Frequencyj v_ ....... _ _ _
i&c 2
197
198b 7
199 7
200 "9
202
205 7
2O4 7
2O52_ 79
207
2o9 9
210 7
211212
225
21_a
214b
214c 7
21_d 2
21he l
_i5 6
216a217
216b 4
218219
220 7
221222
225
22I_
225 5
226
_50
251 7
2_a 6
252c2_
255 2
257 7
29
21,0
241
2_,2 7
_LSb 6
_43c 5
2_5 9
2_6
2_7
2_8 9
2_9 7
_51a 7
251b 5
252 5
253 ?
2f_ 7
255 ?
2_6 5
257 5
am, right ascension
8/
86
86
)-59
159
81
86
86
159
_59
81
Z59
159
8i
Z59
86
101
_59
960
159
Z00
81
IO0
96O
159
e6
_59
159
86
i59
z59
/99
86
81
86
]-59
86
_59
159
_59
86
960
/-59
159
100
56
8i
159
86
159
159
86
81
159
159
.159
960
86
81
86
86
8i
159
159
159
86
86
159
159
159
86
86
8, declination.
o_ 02
o5 o_ 50
05 i0 5_
O9 tO 58
05 i2 45
o5 15 _o
o5 16 2_
o5 i6 5o
o9 i6 5o
05 17 25
05 18 12
o5 18 _9
o9 21 55
09 22 26
05 25 02
05 25 22
o9 28 5_
05 5o
CO 51 o_
05 5i _i. 5
o5 5i 57
o5 5i 57
O5 32
O5 56
o5 58 _6
O5 58 _8
O9 59
05 40 07
O5 Ul 50
09 h7 o8
05 55 O2
09 59 _7
06 00 30
o60l _9
06 02 i8
06 O2 25
06 05 24
06 05 47
O6 iO _5
o6 _5 25
O6 i4 12
o6 i_ z6
06 lh 24
06 [_ 36
o6 i_ 40
O6 15 18
O6 17
O6 18 50
06 2o i8
06 2i 45
06 22 21
o6 2_, _8
o6 27 _7
06 28 22
o6 29 18
06 29 19
06 29 24
o6 _9
06 5i 27
06 32 36
O6 D _8
06 37 09
06 _-0 O9
O6 _.2 27
06 £2 _6
06 h2 42
06 _2 _8
06 _6 16
06 _9 56
06 5i 17
06 52 3o
06 9_ 06
t18o
I18
±18
t2
125
±25
+-12
t5
t25
i8
t5
-_15
t6
±16
/120
-+5
-+io
t&
±2&
±120
_i0
+-18
Z8
t2
±20
tl8
±5
±5
±7
±6
-+2_
±6
±5
±12
±I0
±2_
±120
±5
±24
±2
±_
±18
±2O
±12
±5
±lO
±12
±15
z18
±15
*5
16
±_
ZlO
_5
±5
i ±i8
deg 5min
_7
07 20
01 02
Ol 12
51 2_
77 _i
o9 58
03 59
50 _8
15 57
80 56
22 40
08 55
32 _2
7_ 25
12 _9
06 55
22
2i 59.5
21 59.2
22 Ol
22 10
2&
28
_9 5i
05 _5
_9 _o
51 oo
02 46
28 41
29
42 ii
02 25
7_ _i
oo 5%
20 5o
08 o8
04
26 04
55 56
05 _5
22 56,_
22 _9
22 h}
22
O_ _6
53
o9 oo
&o 16
26 55
7_ _5
25 07
o5 12
i6 51
o_ 5_
o9
77 02
02 C9
O7 d5
71 i7
23 26
21 20
o5
O5 15
SO lo
69 i6
22 48
5_ 08
O5 O0
O8 ._
min -4
±130 i(_3 x 10 -26
27 i6
26
212 12.0 t 5.0
26 8.0 -+ 1.5
t15 27
28 20
*-8 17
26 6.5 2 1.5
2_ 19.5 ± %0
250 d8
±i0 19 t 6
-+6 lO.O ± 5.5
28 20.5 ± 6.o
±io 26
-+8 9,0 ± 2.0
26 50
-+20 1,900
25 ii,5 -+ 2.5
1,050 t h5
1,_00
1,850
220 i,250
6O0
12.9 2 i,5
26 65 ± 12
28 9.2
260 50
Z50 ii Z
±6 22
27 12.0 t 2.0
26 8.5 ± 1.5
±6 8.0 _ 1.5
-+7 ii
220 21
25 12
±12 12,5 -+ 2.5
±I0 109
-+_ 15,0 ± 2.5
±_ 26 ± 5
±i0 12.5 ± 5.0
±8 18
25 le9 ± 6
±5 i_.0 ± 2,5
22 270 ± 40
25 _70
±8 8, 8
il2o 85
±8 21,5 2 _.o
±i0 i55
25 i9.0 ± 5-5
26 8,5 -+ 2.0
2_ i8
21o _o
±7 i0,5 ± 2,0
25 t_50 -+ 150
27 ll.O +- 2,0
-+5 lO5 2 2
±3 250
-+15 22
2_ 29
±8 72
26 55
±10 12.5 2 5-5
±_ 16.o ± 2.5
tlO 8.0 -+ 2. 5
28 27
210 16
±15 8 ± 5
±17 I0,O ± 2,5
±5 5o±8
i t8 22210 i 21_
24
Source j Survey
2
2_ 7
267 5
268 7
269 7
_0
272zr3 57
_k 7
m'_ 7
276 2
gL ;
N
281
7
286 5
72
7
291
294 2
295 7
507 5
5
510 5
_11 5
_2
31_
N6 5
517 i 5
_18 1 7
N 77
}.21 7
N_3 5
_ 2
a ¢, right ascension
TABLE II .- POSIT_Q_S AND INTENSITIES OF DISCRETE RADIO SOUR_S . Continued
(a) Northern h_m_Isphere - Continued
Position (1950
Frequency, v,
me/see
159
86
159
81
86
159
i59
8i
15_
81
i59
iD9
159
86
86
159
86
159
86
81
86
8i
lO1
8i
86
86
159
159
159
159
lO1
101
159
iD9
199
159
86
_6
81
hr mlm see
81 O6 57
159 o6 59 08
159 O7 01 oo
159 07 lO 19
i01 07 15
81 o7 16 40
159 07 16 55
86 O7 17 5_
81 o7 19
86 07 19 2_
159 O7 21 _5
159 07 22 58
81 07 24 _2
159 o7 25 2o
199 07 27 19
56 07 29 56
159 07 5O _7
159 o7 52 eo
81 o7 55
159 07 ki 04
86 07 kl 5_
159 07 _2 26
86 07 _ 5_
i59 07 55 C_
i59 07 53 _5
86 07 55 _e
159 07 58 52
159 o8 02 lO
159 O8 o2 38
86 08 05 2_
159 O8 o6 25
8i o8 o8
159 o8 o9
o8 lO o5
08 12 2k
o8 13 _7
08 i5 56
08 i9 _8
08 19 57
08 20 59
08 22
08 25 ii
O8 29 co
o8 5i
O8 51 48
08 52 59
O8 55 2_
O8 _ 5O
08 _5 28
08 38 50
08 40 27
08 41 OO
08 _i 18
08 _5 18
08 _8
o8 50
08 5o 26
O8 5i
08 _ 5_
08 55 O0
55 05
08 55 _o
O8 56 O0
08 57 09
O9 O0
O9 O0
09 Ol 5_
09 o2 96
09 06 25
o9 o6 52
O9 09 i2
09 15 12
09 16
5, declination.
sec
±18o
55
±7
5240
550
52k
±180
±18
-+5
±5
-+20
55
tD
-+18
-+"]
-+21'0 ,
56 i±12
t8 I
±6 !
t21*
5_
52
55
e2k
e6
±15
-+120
±5
-+18
±6
±15
t12
54
54
±15
±5
±12
-+5
-+18
±18
±_.
5_
57
524
±2k
t12(I
±21.0
±k.
±12o
±21.
521,
t5
±6
±5
±N
±240
-+2
±5
55
±18
-+12
52_0
epoch) a
deg mln mln
47 5O 590
25 22 ±i0
1.o 14 55
Ii 55 -+h
27 ±40
85 Ol -+10
17 ii 57
O8 _8 ±8
51 51 ±60
Ol 5_ -+5
15 55 510
68 O0 ±i0
74 27 ± io
14 45 59
27 03 56
oD O6 58
_i 42 ±8
70 20 ±io
1.2 -+15o
58 o5 -+4
O5 -+5
Ol 51. ilO
o9 57 -+8
o1 57 ±15
18 -+6
o7 io -+7
14 27 -+6
10 _ ±8
21. 16 ±8
o_ _'8 58
ko i7 --+12
_8 15 -+5O
48 -+60
_8 22 ±3
01 5D ±6
20 25 -+6
74 21. ±15
o6 o7 5_
06 o9 -+6
42 58 -+5
56 590
29 28 ±5
72 26 ±15
17 27 ±12
17 09 110
65 52 ±I0
co h2 ±7
09 5o ±7
57 50 55
05 17 ±8
16 05 56
o'7 28 57
71 08 510
02 20 ±8
i8 -+5oo
15 ±1.o
11. 07 _9
53 ±60
o9 55 ±8
05 36 ±8
27 58 -+5
56 5o 55
14 25 t8
16 oo 51o
540
_8 52o
06 ii ±9
i_ 15 ±5
1.3 o7 -+2
08 25
09 35 i6
47 l +6o
Intensity, I,
w1_tts - mm2 - (c/8ec)-I
50 x 10-26
17.0 -+ 6.0
i5-5 ± 4.0
25.5 ± 5.0
8o
31
8.5 ± 2.0
_0
17
12.5 ± _.5
i0-+
21.
14.0 ± 5,0
9.0 ± 1.5
21
8.5 ± 1,5
1755
5O
lh.O ± 5.0
}6
9.0 -+ 4,0
15
i0.5 ± 2.9
8.0 ± 1.5
8.2
12.0 + 2.0
11.0 _: 2.5
17.0 5 _.o
8.7
12.5 ± 2.0
i00
1.0
66-+20
29
8.5 ± 2,0
28
i25
16.o ± _,o
8.5 ± 1.5
40
lO.5 -+ 2.0
35
9.0 ± 1-5
22±1.
9±5
17
15
11±2
17
10.0 ± 2.5
lh
24
9.4
75
16o
21.,5 ± 4.5
22
9.0
I0.O -+ 2.0
9-5 ± 2.0
21.5 ± 5.0
ll.O ± 2,0
TO
2OO
8.5 ± 2.0
15,5 ± 4.5
23.5 ± %0
lO.5 ± 2.0
15
1.0
50
V
o
oo
o
25
0
c_
A
32Lb
324e
327
350
351
332
355
3_
335a
535b
5_
557
TAI_E II .- POSITI(_S AND I_T_SITIES OF DISCRETE RADIO SOURCES - Contlnued
5_e_
5_
539
_o
_2
_5
_4
_5
_6
_8
_9b
550
551
552
555
}54
555
5_
557
558
559
_o
3618
_61b
_2
365
_5
_7
_8
_9
570
_71
372
575
374
375
376
5?1
576
579
_0
_5
38_
385
_87
_Sb
_9
7
7
5
5
7
7
5
5
5
7
7
7
5
5
7
7
5
2
7
7
2
7
5
9
9
5
5
7
5
7
7
5
7
3
2
9
5
5
7
5
5
2
9
5
7
5
7
2
7
5
9
7
5
5
7
7
?
5
7
5
9
(a) Northern hemisphere - Continued
Frequency, v,
mc/eee _,
hr mln
159 09 16
159 09 17
159 09 18
8i o9 22
ioi 09 25
81 o9 32
199 09 32
159 09
86 o9_
86 o9_
I59 o9 59
159 09 41
86 O9 _i
86 09 _5
86 09 44
159 o9 _5
159 09 47
81 09 48
159 o9 _8
159 o9 _9
86 09 49
86 09 50
_59 o9 51
159 o9 5_
86 09 95
81 o9 57
159 09 57
159 09 58
81 io Co
159 io 05
159 lO o5
159 10 o5
86 lO o9
159 IO 07
159 lO o7
81 lO o7
81 io 07
86 10 o8
86 1o o9
86 1o io
I59 lo 15
159 io
86 lO
159 1o
159 lO
86 10
159 lO
ioi IO
81 1o
81 io
ioi io
86 io
159 lO
86 lo
86 lO
81 io
81 IO
86 I0
159 i0
86 io
159 IO
81 ii
159 11
86 ii
81 11
159 11
86 Ii
86 11
159 ii
159 11
159 11
86 11
159 11
86 11
81 11
50
35
05
50
_2
26
27
57
5_
54
5_
O7
19 1o
22 O0
22 59
25 16
2_ O0
25 _2
50
55
55 11
55
58 1_
40 15
_7 18
_8 48
51 10
54 CO
55 15
56 48
58 2_
o5
06 12
o6 50
06 59
06
07 06
08 Co
o8 02
1t 55
i8 08
20 12
_0 43
20 5_
21 07
Posit_on (1950 epoch) a
!!I
see s_ec deg mln
_5
54 45 52
o7 26 56
44 78 48
o_ 59 56
o_ h2Ol
06 -+12 O& 50
21, ±24 O_ 15
41 ±7 lO o9
_8 ±18 09 57
CO +-18 02 21
5_ ±12 07 59
ii ±5 07 J7
25 ±5 1_ 50
Ol ±2o 74 O9
21 -+7 24 20
27 ±5 CO 08
42 ±12 CO 06
50 ±18 o9 CO
20 ±5 70 CO
51 ±6 52 57
18 ±12 05 55
±120 56
05 ±5 50 15
56 ±7 _9 ol
±50 45 15
± 5 48 2_
±7 _ 15±5 87
±12 07 5 I_
±2 05 26
±20 7I 16
±18 06
_24 o_ 50
±18 05 ii
±5 5O 08
±5 22 ii
±i8 o9
_8 z_o 28
06 _
-+ 06 41
±5 48 28
±12( 44
56
_3o 75 25
±240 55
±18 02
±7 12
±18 O_ 25
±12 CO O0
±18o _4 15
±20 72 18
45 25
±_- 09 15
-+4 55 O_
:180 39 45
±_ 29 15
±50 09 "5
±_0 77 10
±6 _8 55
±24 05 48
±50 Ol 556±7 55
• 5 40 58
_ 25 _.1
± 07 4o
O5 52
±18 05 25
±IO 72 55
I
±15
±90
±120
±6
±7
±5
±6
±5
±7
±7
±5
±4
±7
±z6
±14
±5
±7
±15
±5
-+5
±90
±_
±10
±60
-+5
±6
±6
±6
±10
±10
±10
±10
-+6
±1o
±5
±8
±7
±6
±g
±2o
±6o
±12
±_o
±7
±5
±1_
±5
±7
±6
±7
±7
±7
±8
±5 i
±3
±8
±8
±8
±7 Ii ±50
Intensity, I,
watts - m-2 - (e/see) -I
_0 × i0-_
42±9
10.5 ± 4.0
55
80
55
8.0 ± 1-5
12.0 ± 2.5
24
14
19-5 ± 5-5
11.0 -+2.0
7.I
_9
50± 20
17.0 ± 5.0
55
i0.0 -+ 2.0
51 ± 8
16
12-+ 5
8.5 ± 2.5
18
35
i0.0 t 2,0
30-+8
75
8.0 ± 1.5
12,0 -+ 2-5
21.5 ± 4-5
18.5 ± 9,0
15i 5
59
59
8.7
9._
9.5 ± 2,0
i5.0 ± 5.0
15
ii.5 ± 2.5
12.5 ± _.5
55
12.0 ± 2,_
220
55
28
100
15
12.0 ± 2.5
15
21
55
5_
2_
9.5 t 2.0
i9
8.5 ± 1.5
60
14.0 t 3.5
16
24
9-0 ± 115
15
7"0
8.0 ± 2.0
21i 5 ± 5. 5
11.5 ± 2.0
8.2
II.0 ± 2.5
19
2_
a _, right ascension; 8, declination.
26
TAI_ II.- POSITI_S AND INTESSITIES OF DI_ RADIO SOUBL_ES - Continued
Source Survey
592 7
7
Y_
3
401 5
_02 5
40}
2
408
_C9 6
410 2
412 1
_13 6
_14 9
_15 6
_16 6
al? 6
418 6
419 7
421a
g21b 7
422 5
423 5
424 7
42) 7
4264 5
4265
a27_ i7
42To 6
4270
427d 7
4:qe 3
4_8 9
429 5
_50 5
4314
&31b Z
452
&33
4_b
455
437
41,0
%41 75
442
445 55
4_ 3
4_5 5
4_6
447 ?
448 2
449 7
490 7
i 451 5
(a) Northern hemisphere - Continued
Position (19_0 epoch) a
Frequemcy, v,
me/ace
86
159
86
81
199
159
i01
159
86
86
i01
86
86
159
199
81
i_9
101
159
86
81
159
86
81
86
86
86
86
159
86
86
159
86
86
159
159
86
159
i0o
960
159
81
101
81
86
86
_99
159
159
86
159
i01
81
86
86
159
159
86
159
86
86
101
86
159
81
81
159
199
86
br mln sec
11 92 12
ii 22li 2_
ii
ii
ii
11
ii
11
11
ii
11
ii
11
11
11
11
11
11
ii
ii
11
11
11
11
ii
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
_3
15
15
15
[3
13
13
26 18
_? tO
31 35
_2 17
}5
_6 55
57 24
38 24
_o
42 2_
42 5o
42 54
43
_h 59
45
46 _0
_7 O0
_8
50 52
O6
58 _5
99 _6
01 a2
C4 12
14 48
16 42
16 95
15 oo
19 oo
20 55
21 i0
26 _6
26 _4
28 11
28 18
28 18
28 25
50 58
55 18
46 54
48 49
_9
50 _6
51 _o
55
97 15
oo 20
02 oo
o5 22
07 59
o8 ce
o9 55
09 42
12 _6
15
18 h2
20 ii
23 &4
26
28 49
29 O4
±2&
±20
i5
1240
15
124
t2&
1240
±18
t_O
±6
t6
1180
t4
1_80
t5
118
±240
±4
118
120
t18
±12
+-18
±5
,+12
t6
±4
'+lB
'+12
±8
,+12
t4
'+70
t120
t20
±18
t_O
-+5
-+60
112
t24
t8
tlO
t18
±6
,+12
12_0
'+18
-+2
t7
-+240
"i118
oo _2 -+8
77 33 ti5
25 57 ±6
_0 26 ±5
31 -+40
66 07 11o
Ol 24 -+7
09 t_3 -+8
90 -+20
O8 1_ ,+7
o9 3o 11o
20 00 29
51 46 17
52 05 14
37 -+40
15 IO '+7
o9 _o z7
51 z5 16
i7
o_ 26 110
73 27 -+20
O0 56 '+7
07 1_ 18
o4 19 t5
08 39 110
2} 22 ±7
O_ oo -+6
o5 59 -+5
06 15 it5
09 50 tlO
02 46 ±6
_6 24 ±7
42 37 -+5
02 !7 ±4
02 22 -+5
12 40
12 _o.i
12 40.i
12 '+_0
12 5O ±20
7i 52 tlSO
Ol 42 +-8
09 23 -+8
49 55 15
47 _o ,+18o
_0 5o ±8
o_ 55 t6
_.7 35 ,+1o
49 t40
82 2O 120
71 57 120
09 o_ '+7
g ?o t8
66 I0 ,+15
06 i0 -+7
27 _7 ±5
o_ O0 ,+7
o7 4i -+8
29 +-40
ol oo -+8
42 49 14
71 O9 ,+io
48 i]_8o
_0 40 ±6
29 24 -+6
02 18 18
_, rl_ht ascension; B, declination.
Intensity, I,
_tts - m"2 - (_/,,o)-1
(10.o t 2.o) x 10 .-26
8.5
9.5 t 2.9
?.l
14
9.5 i 2.0
12.0 ,+ 5.o
I0O
10'+2
200
14
8.6
_7'+5
_0'+7
_0
I_,O i 2.5
i0o
i_.5 ± 2.5
ii
50
8.5 ,+ 1.5
10o
12
2_
8,5
z3
25
12
14.o ,+ _.o
10o
201 7
2h
12
11.5 ,+ _.o
10.5 I 2.0
167
79 i 21
I, 250
1, i00
1,O90
1,200
_0
;6
8.0 + 1,5
18
12± 4
17
_5'+6
120
&O
i8
i_.,o ,+ 2.5
8-+2
22
i0.0 ± 5.9
7.5
16
150
50
ii.0 '+ 2.0
26
_0'+7
29-+7
g
O
27
0
cO
0
od
TAEJ II.- POSITIONS AND INTenSITIES OF DISCRETE RADIO SOURCES - Continued
_52
_55
456
_57
458
_59
_60
_62
"65
_66
469a
_69 b
_c
_70
_71
_72
_7_a
47_b
474
_75
476
477
_78
_80
_82
_85
_,88
489
490
49t
L92
1,95
1,91,
495
a97
4_
1,99
5ol
502
_5
_b
5o6
5o7
508
5_a
5c_
51o
513
511,
516_
516b
516c
517
I Frequency, _
Survey _ mc/se_
159
2 81
159
5 86
? 159
7 199
7 159
86
7 _59
86
81
5 86
7 159
86
8 100
7 _59
159
5 86
7 _59
86
7 159
5 86
5 86
7 ]-59
7 159
5 lOl
81
7 159
5 86
7 _59
86
9 81
ioi
5 1oi
7 159
5 86
5 86
7 159
7 159
7 _59
7 _59
7 159
5 86
7 159
2 81
2 81
5 86
7 159
8 169
7 159
9 81
7 159
7 _59
5 86
5 86
5 86
iOl
7 159
7 3-59
5 .............
(a) Northern hemisphere - Continued
Position (1950 epoch} a ]
____ __ Intensity, I,
hr min sec 12_05 _dsec deg mln mln ........
15 52 k8 22 I _lol 8.0 , 10 -26
1_ % _8 o4 I ±_ ] _5.o ± 5.515 kO 13015 _'0 18 1 +2_ O_ 20 I ±9!
15 k5 00 ±h ', 52 08 ±_ 12.0 ± 2.0
1_ k9 50 -+18 1 O0 _2 t6 8._
15 k6 _5
15 k7 20
15 _8 h9
]-5 9o oo
15 90 ol
15 95 oo
i5 55 2_
i_ Ol
i_ Ol oo
_ 06 i_
i_ 09 24
_ O9 .5&.5
z_ O9
14 io
i_ 15 48
14 15 48
1_ 16 _0
i_ 17 oo
I_ 19 02
14 19 5 _
1_ 2O
1_ 2_ 18
Ik 29 2h
_ 29 05
i_ _9 12
_h 52 _6
_ 55 O9
l_ 55 50
i_ 55 50
i_ 57 o6
1_ _o
14 _o
14 _0 02
14 _o 5o
14 _5 O0
14 46 55
Z_ _ O9
1_ 52 O8
].4 52 55
].4 5_ 59
_4 56 50
1_ 57 07
lh 59
19 O0
15 O0 06
15 Ol
19 02 _8
15 O2 48.5
19 05 CO
15 O4 _2
[5 o6 _2
15 07 5o
15 08 12
±5 50 05
±5 21 26
±5 6_ 54
+-6 51 51
±12 Ol 24
±18 04 5o
±120 51
±18 09 22
±20 76 08
±18 07 51
tU 50 2_
f5 52 26
tl_O 91 50
±50 05 _9
±7 II 22
+-18 o_ o6
±8 06 46
+-6 06 _5
+-12 04 O0
+-5 41 5_
t8 17 25
+-48o 5z
+-18 04 19
+-2_ oo 56
+-zo 75 23
±60 78 Ol
+-5 29 4o
±_8 06
±5 26 25
±12 O_ _6
+12 O0 25
±_0 08 58
±20 71 50
+-480 42
+-240 26
+-6 52 O&
+-12 05 O_
+-12 07 5a
+-5 20 55
+-2 65 55
+-5 t6 56
± 5 69 42
±5 50 06
+-18 04 Ol
+-5 14 26
+-180 58
+-120 70
+-24 o6 _5
t&2o
±2 26 ik
+-1.5 26
±6 60 07
+-20 76 _0
+-7 12 23
±6 08 09
09
+-10 8.0 +- 2,5
+-5 10.0 +- 2.0
+-i0 9 +- 2
+-7 54
+-5 _2.5 +- 2.0
+-6 19
+-7 io
+-120 75
+-7 26
+-_ 12.5 +- 5.0
+-_0 15
t6 14
±io 55
+-5 74 +- 15
+-60 40
+-8 17
+-7 10.0 +- 2,0
±7 17
+-7 61 +- 16
+-4 114
+-5 22
+-_ i0.9 +- 2.0
+-6 15.0 +- h.O
+-40 200
% z6
+-_5 55
+-_0 20
+-12 9,5 i 2.0
+-7 17
+-6 8.5 +- 2.0
+-6 47
+-6 14
i8 12
t15 20
±40 i00
+-40 i00
+-7 9 +- 5
±6 15
+-6 _9
+-6 11.o +- 4,0
+-15 z5 +- 4
+-7 10.0 +- 2.5
+-_ 9 +-2lOt 4
+-30 11
+-7 ii,5 t 2.9
+-90 _o
+-60 90
+-10 I_
+-180 40
+-5 72 +- 15
+-15 6
+-4 10,5 i 2.0
±10 20
+-9 8.5 +- 2.0
+-15 21.0 +- 4.5
t7 42+-12
15 _ 48 ±_ Ol h2 +-_8
15 10 27 +-5 8-5 ± 1.5
15 zz _ +-4 26 +- 8
15 14 19 I +-5 55 +- lh
a _, right e.ecenslon; 5, declination.
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TABLE II.- P081TI0_S AND IIITEISITIES OF DISCRETE RADIO SOt_CES - Continued
_urce
518
519
920
9_
Z
52k
525
5_
528
5N
5_
5_
5_
537
5_o
NX
_2
N7
55o
551
552
555
55u
955
557
5_
559
5_
_2
_3
5
%9 7
570 7
571 7
572573
574a 3
_b 5
574c 7
57_d 6
97ks 2
574f i
575 9
576 7
577 7
578_ 2
579 5
I 97_ 4 7
580 _ 7
I _81 i 8
582 7
Frequency, _,
Survey' mc/sec
7 159
5 86
2 81
7 159
159iox
7 159
5 86
5 86
5 86
5 86
7 159
5 86
5 86
7 159
5 86
7 159
7 159
5 86
7 159
2 81
7 5,59
5 86
5 86
5 86
2 8_
7 159
7 159
7 159
9 81
5 86
159159
7 159
1598i
7 159
81
2 81
7 159
7 159
159159
i01159
7 199
86
101
159
159
159
2,.59
86
lo1
86
159
96O
8x
loo
81
159
199
81
86
159
159
169
159
86
(a) Northern hemisphere - Continued
Position (1950 e _och) a
a, i_, 5,
hr min sec sec deg ml
15 17 52 t6 20 28
15 19 18 | t12 07 55
15 22 48 | ±6 54 39
15 25 _ [ ±10 72 31
15 29 l±Soo 55
15 29 37 I ±5 55 53
I
i_ 29 _l I ±6 2h 18
15 30 _7 ±5 55 59
15 55 18 t_o 09 29
15 _ 06 tl2 02
15 _6 06 t24 01 42
15 37 2_ tl8 06 08
19 40 57 ±5 60 18
15 42 06 t18 C4 06
15 $2 2_ t12 02 20
L5 _7 _ ±5 21 33
15 48 54 ±12 03 i0
15 49 08 ±5 62 50
15 _9 25 ±4 17 47
16 oo oo 02 13
16 O0 O1 02 O_
16 Ol 66 30
16 ol o7 30 o9
16 02 48 Ol 05
16 05 _8
16 O7 OO
16 O8
16 08 11
[6 O8 59
16 i0 11
16 12 }2
16 1_ 18
16 14 _4
16 15 09
16 18 07
16 18 16
16 19 50
16 21 _h
16 22 12
16 22 57
16 2&
16 29 12
16 26 5_
16 27 10
16 27 42
16 28 _1
_6 29 OO
16 3o
16 3_ _2
16 55 _0
t6 _ 06
16 4o
16 _i i5
16 _i 35
16 _1 _6
16 _5 08
16 _4 42
16 _5
16 _8 _2
16 k8 _3
16 _ _3
16 _9
_6 50
16 55 o8
16 58 _o
17 CO 52
17 O}
_7 03 12
z7 04 03
17 09 15
17 18 01
17 19 01
17 22 18
__ Intensity, I,
Z_5, watts - m-2 - (c/sec) "I
l min |
±5 [ (1_.5 ± 5,0) × 10 "26
±50
t20
tl0
tho
±8
±6
±7
±8
tlO
t7
±5
±7
±6
±4
±6
_5
±8
±60
±7
±7
±6
±7
i240
±5
±6
±9
t18
t6
±6
±4
±8
ill
±_0
±5
±6
±20
±90
t9
±4
±7
±11
±10
t40
±10
±40
±10
t5
±5
5O
16.5 ± 2.5
8.0 ± 1.5
15.0 i 2.5
100
ii.5 -+2,0
13
17
12
22
9±2
17
16
18_5
_8
15±5
L2.5 t 2.5
100
70
8,0 ± 2.0
45
17
55
ll.O ÷ 2._
2hi_
i0.5 ± 3.0
16
27
16.0 z 2. 5
1_.0 ± 2.5
16.0 ± 5.5
10.5 ± 5.0
15
13.5 ± 2.5
22
70
8.5 * 1.5
49 -+ I0
14.5 ± 2.5
9-5 ± 2.0
8.5 ± 5.5
22
i0.5 t 2.0
18± 5
2)
8o
8.5 ± 1.5
9.0 ± 1.5
15.5 t 5.0
16.0 ± 5.0
±2 890
±10 900 -+ t506
±.> 575-5
2oo
±6 59
±6 15.9 ± 2.0
±5 9.0 t 2.5
±90 7_±i0
±5 15 ± 5
±_ 12,0 ± 2.0
±120 lh
±i0 12.0 i _.0
a _, right ascension; 5 declination.
P
_O
O
CO
O
29
O
C_
A
TABLE II .- POSITIC_S AND IB_II_SITIES OF DISCRETE RADIO SOURCES - ConZlnued
(a) Northern hemisphere - Contlnued
_reque_cy, v, ....... 5, -
deg mlnL--. ...... Z ...... a h, ooo[ ,-° "'°
| 7 1 159 17 ee 51 [ ±5 i
±4 15
986 l 9 ! - 79 _8
±8 ±6
987 7 | 159 17 26 3_ 31 5O
73 579 & 17 28 5e ±_o I ±e °588
20 59589 7 199 17 29 50 ±_ I 7
_7
hO 5959o 7 z59 z7 _ _ ±5 _5
iii ii!i: 7 !i
I _9 _ [
59h 7 159 17 5_ O1 _5 57 54 +-5
Intensity, I,
watts - m-2 - (c/sec} -I
{9.o ± 1.5} x io -26
I_,O ± 5-5
24
9.0 ± 2.0
57
12.0 ± %9
10.0 ± 2.0
]-5O
lZ.5 ± 2.5
11±2
io.9 ± 2.0
599
5_
999
6OO
60].
602
603
6o_
605
6C6
6O7
6O8
6O9
610
61z
6].2
6z5
6z_
615
616
617
6].B
619a
6zb
62O
621
622
62_
6e_
625
626
62?
628
629
6_
6_1
6_0_
6_
655
6_
6_9_
635b
6_9
6_0
6_Z
6_
6_5
61,1)
6_5
6_6
6_7
6_8
6_9
65O
6_1
6_
6_
65A
7
5
7
7
5
9
7
7
7
7
9
7
5
5
7
7
7
7
9
7
9
5
2
7
7
6
7
7
7
2
7
1
7
5
5
9
7
7
7
3
7
2
7
7
9
7
9
7
9
7
199
86
159
81
159
_59
86
86
199
159
159
159
8Z
i_9
86
86
159
159
199
159
8Z
159
8_
86
8_
199
86
199
159
96O
199
199
86
8_
_99
86
86
B6
BZ
Z59
86
159
101
8Z
159
159
8Z
I_9
86
B1
86
z_9
86
8z
159
86
86
86
_7 56 oz
±7 56 O6
z7 57 CO
z8 oo
18 Ol io
z8 02 42
z8 05 5_
18 o_ 18
z8 05 39
18 06 57
z8 o7 o_
_B _z _7
18 l_ z6
18 _9 z8
18 17 2_
z8 z9
z8 _9 58
z8 2z _
18 _3 39
_8 _3 _0
18 _U _6
18 26 19
_8 26 5O
18 27
IB 2B 12
i8 29 _6
18 _ 26
z8 55 35
z8 5# _2
18 _o
_8 _2 57
18 h2 _2
1B _}
1B $} 12
i8 _5 [8
18 44 oo
18 _9 08
18 53 55
_8 53 _2
18 59 _8
18 57 02
19 oo
19 co 16
19 Ol
z90Z 42
z9 o9 o6
z9 o8
z9 o8 _5
_9 09 O0
19 lO 50
19 12 42
19 16 50
_9 _7 5o
19 18 _6
19 22 O_
Z9 5O o6
z9 _o 24
19 55 48
±5
±24
±_0
-+3
±2
_5
±2
±4
±19
±5
±24
±18
Z7
±5
±_
±15
_5
±24
±5
±24
:1:2
±4
±6
±5
±6
±18
±4
±6OO
±5
±42
±5
±24
±20
±5
*6
±7
t240
±5
±8
Zi5
±4
±18
±2O
i18 I
io 45
02 _6
55 06
47 50
95 06
1o 57
oo 1_
05 40
29 _6
69 95
_2 56
15
31 21
CO O_
O3 O_
26 O6
15 O9
}6 IB
57 4_
7_ 5_
25 17
72 16
oo 25
47 45
48 _5
o9 4o
47 2_
5O 2}
_2 hO.6
69 _0
46
O_ 57
17 11
8O
45 52
O9
5
09 49
07 15
05 O7
7_ 58
O1 15
O_ 29
55 O9
12 56
7
O6
57 3O
O5 31
0'7 07
74 05
09 09
O'5 0'5
78 55
oo 09
55 52
O0 5_
7'T 9_-
z5 43
oo 5**
09 45
05 55
+-5
±i0
±5
±6
_7
±I0
±5
±6
+-2O
±6
±15
±5
_ZO
±6
_7
±7
±5
±5
±2O
±7
±ID
±6
±6O
±_
±_0
_4
±4
±i
±2O
±5
±6
±8
±6O
±_
±ZO
+4
±8
±8
t5
t5
±7
±9o
±1o
±60
±6
±}
±6
i ±20
t-6
15.5±5.5
_8
9.0±2.0
9.0±2.0
15.5±2.5
55
27
9.0±2.0
9 ±
9.0_1.5
31
11.O±2.5
14
9.0± 2.5
11.0±2.5
14,5±2,5
9.5±1.5
8.5±2.0
21
5O
75
70 ± io
_5
_4.5± 5.9
18.0±5.0
6.9±0.6
8±5
i_.0±2.5
* 6
95
54
500
_.5±4.5
68o ± i_
590
10.0±2.0
z8.5± 5.5
8,0±2.0
2_.5 ± 7.0
33
43±7
59
8.0±2.0
Z8
2O
_8
a_, rlg_t ascension; 5, declination.
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TABLE II.- POSITI(7_S AND INTENSITIES OF DISCRETE RADIO SOURCES - Continued
(a) Northern hemisphere - Continued
I I ] Position (1990 epoch) a
1 Frequency, _,
Source ! S....... I /s .... T z_% ! 5,
i | 86 19 }7 42 ±2_ Ol 06199 19 39 37 ±4 60 55
I 159 19 40 25 ±7 DO 52
659 5 86 19 43 48 ±18 09 16
660a 7 159 19 49 41 ±6 02 2_
66(70 5 86 19 49 48 -+18 02 26
661a 4 199 19 57 22 ±25 40 22
661b
661c 6
661d 7
661e 1
652 7
665 7
664a 8
66_b 7
665 9
666
667
668 7
669 7
670 4
671 7
672 5
675 9
67£ 7
679 7
676 7
677 5
678 7
679 7
68O
68_ 7
682 5
9
685 5
686 7
687a 4
687b 6
688 7
689m 7
690 5
bSb
o91 9
692 6
695 9
69a
699 7
696 9
697 9
69a 7
699 7
7OO 5
701 5
702 7
7O5 7
70,_ 7
705 7
7O6 7
707 5
7O8 7
7O9 9
710_ 5
710b 7
711 5
712 9
715 5
714 [
7_5 I
716 I 7
717 I 5
ioi
960
159
ioo
_59
_>9
169
199
86
86
86
159
159
159
_D9
86
8_
159
159
159
86
159
159
66
86
8_
159
86
_59
199
96o
159
159
86
86
86
960
86
86
[59
81
81
_D9
159
86
86
159
159
159
_59
159
86
t59
8t
56
199
86
81
am, right ascension; 5, declination.
19 97 _0
19 57 44.5
_9 _7 45-9
19 98 18
20 O0 19
20 07 52
20 12 15
20 12 17
20 15 12
20 15 42
20 16 54
20 18 O8
20 19 _7
20 22 O0
20 22 02
2o 25 56
2O 28 _
2O 29 92
2O 5O [7
20 55 13
20 5D 42
2O 59 49
20 57 07
2O 57 18
2O _8 _0
20 59 06
2O 4t 5O
20 _I 45
20 42 2_
20 45 b_
2O _4
2O _5
2O 45 12
2O _5 45
20 _5 54
20 45 5_
20 45 42
20 50
20 55 _4
2O 55 _2
2O 58 _6
20 59 27
21 09 05
21 06 26
21 07 42
21 12 42
21 12 57
21 16 97
21 17 ii
21 20 50
21 21 51
21 21 _4
21 22 52
21 25 24
21 26 24
21 26 59
21 27 06
2i _ 4_
2_ % oo
21 _7
2_ 59 48
2_ _t 56
21 &2 2_
2z _2 3O
21 49 O0
40 30
_0 55.8
40 55
4O _6
±4 O0 20
±5 5_ 59
±l 23 29
±2 25 26
±18 08 _9
±18 01 54
±18 O_ O0
-+7 P9 51
±5 09 59
_0 O0
±10 69 28
±_ 06 22
±60 79
-+5 18 57
±6 34 I0
-+5 5i 07
±50 O9 2O
-+5 2_ 25
±_8 O0 48
-+5 50 20
±50 o_ 29
±7 _0 21
±60 5,O 20
il0 46 _l
±_ 06 50
t18 Ol 54
-+18 06 57
±18 Oa O0
3O
±24 O0 42
±2_ O5 _5
±4 25 59
±i0 72 23
±20 76 17
t5 21 12
±4 47 20
±24 09 19
±18 o_ o6
±9 62 17
±5 6o 55
±4 49 22
±2 17 04
_4 24 _8
tt8 02 45
±5 i_ 49
tM) 75 04
i12 07 15
±5 07 27
-+5O oi o6
±15 74 45
±2_ 05 47
±120 56 50
-+24 02 45
-+4 27 50
±18 07 5_
t2_ Oh O0
±_ 15 05
watts - m-2 . (c/see) "I ;
+-12
-+i0
±5 '
±8
±8
±9
±2
±16
±9
±2O
-+15
±5
-+8
-+7
±7
+-8
-+8
+15
-+8
±7
±7
±I0
±i0
±5
-+I0
±8
±7
±7
±_5
-+7
_9
*45
±7
±6
+7
±7
±7
-+4
-+8
+-7
Z7
ZlO
+-12
+-8
±10
±5
±10
+-5
±4
±5
±y
±6
-+12
-+_0
-+7
ZlO
*8
*}0
+-6
-+90
±7
±8
*8
-+5
±9
x 10 -96 :
8,5
22± 5 ]
ib.O ± 5.0
25±6
6_
%700
15. 000
2,160 t 120
8,600
12,500
9.5 -+ 2.0
8-+2
102 ± 20
z5
14
15
_6-+7
16.0 t _.0
500
8±2
16
_9
i0.0 i 2,0
9.5 ± 2.0
9-+5
11
15.5 4__4.5
16,0 -+ 5,0
14
I0.5 -+ 2.9
12
47
8.0 i 2,0
11
1_.5 -+ _.0
200
60± 6
8.0 -+ 2.0
16.0 t 4.0
_9
22
l0
5_± 5
104
19
9-5 ± 2,0
50
59
12.0 -* 2,5
19,5 -+ _,5
12
12
11±2
I00 ± 40
51-+6
13,5 ± 2,5
62 -+ i0
17
10.5 ± 4.0
2_
27
12.9 i ,5.0
67
21
12
50
_8
21.0 ± 5.5
_5
ii
16,0 ± 5.o
V
PO
g
0
3V
31
o
04
I
_q
TABLE II .- POSITI0_S AND I_SITIES OF DISCT{KTERADIO SOURCES - Continued
Source
720
7_
722
725
72£
729
726
727
728
729
7?3
731
7_
733
79
735
7_
737
758
7_
7£O
7£1
7£2
7£3
7£5
7_6
747
748
749
75O
751
752
753
754
755
756
757
758
759
76O
761
762
76_a
76_
76_
765
y66
767a
76T0
768
769
770a
77_
77Oc
&
772
W3
77£
275
776
rm i
78o
781
782
783
7_
785
786
787
788 __
I Frequency, %
Survey me/see
5 86
5 86
6 960
9 86
7 159
7 159
5. 86
5 86
7 159
9 8].
9 81
7 159
5 86
5 86
7 159
81
5 86
t59
5 86
159
6 96O
z59
159
7 159
5 86
7 159
5 86
5 86
5 86
5 86
7 159
5 86
5 86
86
159
5 86
7 159
15986
5 86
7 159
7 159
5 86
6 96O
2 81
7 159
4 159
7 159
86
7 159
5 86
7 159
10186
7 159
7 159
5 86
7 159
7 159
7 I _59
9 81
7 159
7 159
5 86
(a) Northern hemisphere - Concluded
PoBitlon (1950 epoch)a _l Intensity, I,
_, --z_i, 8, 7 Z_5, ] _nstts- m-2 - (e.;sec)-I
hr mln sec see deg _tn _ mln
±2£ ..... T
±2£ 05 17 ±7 I
±7 46 50 ±3
±2_ 02 o8 57
±6 37 42 ±8
±5 50 22 ±i0
±50 05 16 i7
518 04 25 ±5
±5 62 12 ±i0
±10 72 24 ±15
±15 73 3O ±2O
±5 29 13 ±5
±24 Ol 54 ±7
±3o o7 _i ±6
5_ I0 50 ±6
5_o 08 £8 ±7
120 77 37 ±15
±5o 02 17 ±7
±2_ o5 55 ±5
±6 39 20 ±7
±18 08 27 t7
±3 44 28 ±5
t6 58 57 ±7
±6 11 28.2 ±2
ZlO _i 22 t6
±2£ O_ 28 ±8
±7 15 _5 ±7
±20 76 40 tlO
±5 59 21 ±5
±5 17 iO ±8
±18 07 O0 ±8
±9 15 50 ±io
±_0 09 _ 57
±12 05 55 ±5
±18 O0 54 ±7
±_8 o2 45 t7
55 _5 12 t5
±2£ o8 08 ±6
t24 09 4_ 58
t2£ 05 2_ t6
±18 07 28 ±6
±20 77 _6 ±15
±5 09 _ ±8±2_ _t_ ±5
±5 CO O9 ±z_
±_8 o_ 5o ±6
±06 o5 55 ±5
±3 05 55 ±5
Z5 25 37 ±5
±2_ o9 16 ±7
52tlO ±4
58 _.i
_5o 58 ±1o
±2 _o 26 ±5
±2_ 06 _9 ±8
52£ 05 5£ ±_6
t6 26 50 ±6
±2£ Ol o5 ±_6
±5 20 53 ±7
±460 i0 ±90
±42 o5 39 ±7
25 35 57 ±4 26 58 ±5
25 58 41 ±} 22 oo ±8
25 59 18 ±18 O_ 58 ' ±50
23 _6 CO [ ±£ I 18 57 ! ±8
23 46 51 ±5 50 59 i ±6
25 50 £8 ±10 _2 _2 ±4
25 50 56 ±20 79 _ ±20
25 53 55 ±2 _5 £8 ±5
25 56 £6 [ ±5 I £i 25 ] ±7
21 h9 56
21 50 _0
21 5L 37
21 52 12
2L 55 48
21 57 20
2± 98 18
21 59 5_
22 o5 09
22 05 _6
22 05 59
22 O_ 42
22 O6 3O
22 i0 O0
22 i0 5o
22 i0 48
22 1_
22 21 24
22 22 2_
22 2_ 27
22 26 _6
22 28 15
22 29 09
22 29 53
22 _ 5&
22 39 _5
22 39 54
22 _0 £0
22 41 _0
22 4_ 50
22 _4 14
22 46 54
22 h7 26
22 £9 3o
22 50 2_
22 51 _2
22 52 18
22 53 27
22 55 18
22 57 12
23 05 O6
25 08 12
23 08 16
23 09 19
25 O9 56
25 09 }6
25 o9 57
25 i0 _0
25 14 oo
25 z£ o5
23 18 z5
23 19 oo
23 21 ii._
23 21 12
23 21 12
25 2_ 36
25 25 _5
25 24 55
2_ 25 O0
23 25 50
25 51 18
23 33 58
25 35
23 }9 _o
23 x 10-26
17
_.5 t 0.6
z5
_3±7
8.0 ± 2.0
8.3
8,_
lit
20
12.5 ± 2.5 •
26
14
_5± 6
51
26
8.1
16
9.0 +-1,5
19
9,5 i 2.0
ii.5 ± 2.0
7-2 ± 0.6
12
8,0 ± 1.5
12
9.0 +-2.0
2_
50 ± 10
i0.0 t 2.0
Z5
11.5 ± _.5
17
11
15
16
15.0 ± 2.5
z6
15
9-_
22
21
i0.0 ± 2,0
51
12.5 ± 2.0
12.5 ± _.5
_8
57
25 ± 5
15.o ± 2.5
7.8
3,120 -+150
22,OOO
15,OOO
9,250
i0,0 5 2.0
Z5
17
14+__
8.6
8,o ± z.5
90
_5
5o± 2o
9.0 ± 2.0
;5
8.0 ± 1.5
8.0 ± 1.9
12.0 ± 2.5
£0
8.0 ± 2.5
8t2
12
a _, right aecenston; 5, declination.
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TABX_ II .- POSITIC_S AMD IIr_'1_I_ C_ DISCI_"I_RADIO _ - Continued
(b) Southera hemisphere
Source
1
2
3
4
5a
5b
6
?
8
11
12
z3
z_
x6
17
18
19
2,o
21
22
23
24
25
51
53
55
3a
Y)
4o
41
42
45
su_
4?
_8
1,9
51
52
53
55
_b
57
5a
59
6_
6_
61
62
63
65
6",
68
69a
b
5
3
5
5
5
7
3
7
5
5
9
5
5
5
5
7
5
7
5
5
3
9
9
5
5
5
5
9
5
5
5
5
9
9
5
6
7
6
5
?
5
5
5
9
9
5
5
5
5
5
5
5
9
?
5
5
5
9
5
7
5
5
5
9
5
9
9
5
Position (19:90epoch)a
Frequency, v,
86
86
86
81.5
81.5
86
81.5
86
86
86
86
81.5
86
86
86
86
81.6
8L6
86
96o
159
96o
86
159
86
86
86
86
81.6
81.6
86
86
86
86
86
86
86
81.5
159
86
86
86
81.6
86
z59
86
86
86
81.6
86
86
81.6
81.6
86
mc/lec o,
hr rain ace
86 O0 O0 O0
i01 O0 O0
86 oo oo 18
86 oo oo _6
86 oo O_ 18
159 OO o5 h9
lOi OO 05
1,_9 oo o9 o6
86 oo o5 _6
86 oo o6 oo
81.5 oo o6 56
86 oo o9 12
86 O0 12 2_
86 oo 15 54
86 oo 16 12
159 oo 17 Og
86 O0 17 24
159 oo 17. 58
co 17 42
co 18 56
oo 18 k8
CO 19 13
oo 21 _0
oo 25 oo
Oo 25 18
oo 27 41
O0 29
co _ O6
CO _ 18
O0 _ 5O
CO 52 _0
co _ _6
CO 55 CO
oo y* 2O
O0 _500
OO 35 18
O0 35 _0
O0 _6
co 56 _7
CO 58 O0
O0 59 oo
oo 39 O0
O0 ho h6
O0 45 3O
oo 45 h8
co 46 O0
oo 46 b,2
oo _ _8
oo 5o o6
oo 51 25
co 51 _6
oo 51 k2
oo 5_ x8
CO 52 2_
oo 5_ oo
OO 5_ 3o
co 55 o_
oo 56 5',
oo 57 12
O0 57 56
O0 58 33
o_ o1 36
Ol o2 oo
oi o_ o4
o_ o5 5_
J _, 8,eec _eg rain
±12 17 _2
±18 15 28
±18 12 25
,18 oo 56
+5 oo 25
±5 O6 51
±18 19 58
±24 06 19
±_o 27
±12 19 o7
±18 15 o?
±18 15 02
±12 10 _6
±2 O4 58
±18 09 Ol
±10 O8 55
±18 O_ 51
±18 19 tz
±18 Ol _2
±_0 52 50
±i0 28 oo
±_ 08 i_
±15
±24 13 lO
±12 11 50
±18 15 35
±IO 22 _2
±12 O8 2?
±18 16 50
±18 18 1_,
±18 oy 52
±zo 29, I_
±19 _2 30
±_ 12 55
±io Ol 20
±4 01
±8 _2 23
±12 (_ 90
±5 02 16
±_ 15 z_
• 18 15 4_
±24 06 23
t6 09 43
±20 22 59
±1o 29 3o
±18 oo 05
£_ 14 49
±2_ 17 58
±18 o7 01
±18 02 _8
±18 12 28
:118 19 53
±20 28 o5
t_ o5 51
±18 05 42
±24 16 19
• 2_ 05 06
±_o 55 oo
±6 O1 _9
±_, oi 55
z18 1_ 40
±18 15
±18 17 24
t15 22 08
±18 1_ _o
+12 12 27
±10 27 _0
±_o _ 50
+6 16 15
_,
I =.
±5
t40
t5
±6
±h
±7
±20
±10
t6
±8
±120
±5
±8
±5
±5
±9
t6
±11
±4
±5
16
±500
±500
±6
t180
16
±7
±10
16
±120
±_
±6
±5
t8
±4
±5
±4
±5
±7
±6
±5
±18
±6o
±5
±6
±9
±7
±240
±12
t4
±6
±6
±180
±2
±i0
±6
±6
t5
±6
±5
±SO0
t_O0
±2
In_slty, I,
_tt, - m-2 - (c/met)-I
28 x 10..26
150
35
12
55
16.5 ± 4.5
15o
ii.o ± 5.0
17
15
28
_3
5_
52
25
15.5 ± 2.5
9.5
9.0 ± 2.0
25
8.?
9.8
5O
17
24
2h
6.0
15
8.8
3O
15
12
_7
%0
17
57
9.6
5.1 ± 1.2
21.5 t 5.o
10.2 ± 2.4
120
21.5 t 7.0
io
14
i0
56
17
40
12
9.o
8.9
12
18
18
x±
24
8.0 ± 2.0
23
12
8.5
19
9o
1%o ± 6.0
15
17
57
9.8
18
37
49
55
a g, _ight aacenston; 5, declina%lon.
g
O
55
0
CO
0
OJ
TAKLE II .- POSITIORS AND IlrfERBITIE8 (iF DISCRETE RADIO SOURCE8 . Continued
' Source
699
69c
70
71
72
73
7_
75
76
77
78
79
80
_a
81b
81e
82
85
8_b
_85c
86
87
88
89
90
91
92
95
94
95
96
97
98
99
100
iOl
102
103
lC_
106
107
108
109
llO
111
112
113
llh
ll5
116
117
118
119a
llb
120
121
122
125
124
125
126
127
128
129
130
81Arv_y
6
7
9
9
5
5
5
5
9
7
5
5
5
7
6
5
9
5
7
5
5
5
5
5
9
5
9
5
5
9
5
5
5
5
9
.5
5
5
5
5
5
5
5
7
5
5
9
5
5
9
5
3
3
7
5
5
9
5
5
9
5
5
5
9
7
(b) Southern bemlsphere . Continued
Frequency, %
hr _In sec
Position (1950 epoch) a
me/see
960
86
86
81.6
86
8,5
86
86
81.6
159
86
86
86
159
96O
86
81.5
86
960
159
86
86
86
86
86
81.6
86
81.6
86
86
8t.6
86
86
lOl
81.6
86
86
81.6
86
86
86
86
86
86
101
86
86
86
81.5
86
86
86
81.5
86
lol
lOl
159
86
86
86
86
86
81-5
86
86
81.5
159
86
ao_ _gbt as_en_J_; _, _eol_n_3.on.
01 O5 47
O± O6
01 O6 5O
Ol 07 12
O_ 07 42
Ol 08 12
Ol I0 5O
Ol ii _2
01 lh 5O
Ol 15 21
Ol 15 22
01 16 48
01 16 48
Ol 18 OO
01 18 06
ol 18 09
Ol 19 56
Ol 19 56
Ol 21 06
Oi 25
03. 25 35
01 24 5_
01 25 o6
01 28 _8
Ol 5O _8
01 52 15
Oi 35 06
01 55
Ok 55 52
ol 56 5_
Ol _ 2_
Ol _o
ol ho 3_9
Ol hO 24
O1 45 42
01 _ ]-7
Oi 45 3O
Ol _'5 56
ol _7 36
ol _7 _6
ol 47 5_
Ol 49 54.
O_ 5O
Oi 5o _6
Ol 90 1,2
ol 51 56
Ol 52 12
Ol 92 54
Ol 55 o6
Ol 55 o6
ol 57 oo
oi 57 14
0]. 59 56
Oe oo
o_ O0
02 oo 12
o_ 02 O0
08 O2 _6
o2 05 5o
o2 o8 oo
o_ 08 18
02 09 92
02 10 4.2
02 ii 2_
02 11 _0
02 12 2_
02 15 O6
02 13 12
s_e'c deg _n
16 19.8
16 i8
il 0o _7
18 51
ixo I _ 5o
±2_ _ 14 35
z18 o3 o7
±24 i0 O7
±18 ii 55
_2o 27
±_ O0 52
±5O 16 _5
±6 19 O0
t12 15 _4.
±12 15 55
±12 i_ _4
±18 oo 15
±15 53 O0
±24 03 50
±_ O± 57.7
±2 Ol 52
±6 03. _5
±18 12 i0
±12 i_ 15
±18 3.5 58
_18 O7 05
±1_ 29 5o
±18 O0 26
±15 _5 oo
±12 09 29
±18 02 o6
±19 55 oo
±24 17 _9
±2_ 18 25
±&80 _9
±15 55 oo
_12 16 51
±12 02 27
±5o 52 5O
t2_ O0 02
±18 18 _
±2_ 09 09
±18 ii
±18 ii
±12 52
±8
±2_ 54
±5 17
12_ 26
±18 17
±15 _i
±18 59
±18 _5
±2_ 31
5O
±18 _7
±_
±16
i2
_24
i ±18
I ±12
±2_
±15
_18
±2h
±18
[ ±18
_1
11
15
o5
11,
o_
07
27
co
lO
o,9
29
ll
11
4o
19
0"5
18
1t
o_
o8
o_
16
26
1'7
35
16
18
_8
co
11
54
o,9
_6
_9
19
mln
±2
±12
:6
±6 i
±2_
t6
±5
t:1o
±6
±5
tl2
±6
_5
_6
±2
±9
±2
±6
±5
±6
±1_
±180
±k.
±1_
±6
±7
±_o
it,
±5
±6
±7
±6
_6
±7
±4
±10
e6
±7
±6
t6
±1,0
11,0
±10
±7
±6
±6
e6
±6
±6
±go
*12 i
_±5 I
Int4_nsity, I,
_tts - m"2 . (c/see) -I
(7.2 ± 1.5) x 10 -26
20±
9.0
57
16
15
7.8
11
9
12.0 ± 2.5
15
_5
22±
8._ ± 3-.5
19
30
;.8
8.1 ± 1.8
26±5
_3
7.0
5o
18
19
22
10
18
52
10
8.0
8O
51
28
12
50
12
16
9.4
10
8.1
2O
8O
12
10.5 ± 2.0
9,0
6.8
_6
8.0
16
8.5
53
i00
70
10. 5 ± 2.0
8.5
8.9
17
50
12
26
8.5
8.7
8.2
57
%5
15±I_
_2
34
TABLE II.- POSITIONS AND INTenSITIES OF DISCRETE RADIO SOURCES - Continued
I Source
133
ZD
135a
135b
135c
136
157
i59
141
142
143
144
145
146
147
148
149
15o
151
152
193
l_g
154b
155
156
157
159
160
161
162
165
16_
165
Z66
167
168
169
!70
171
172
175
17_
175
_76
177
178
179
180
181
182
185
184&
184b
18_c
185
1.86
,-87
188
189
Z90
191
192
195
199
i96
197
i98
199
(b) Southern hemisphere - Continued
Survey
5
5
6
7
5
5
9
}
9
9
5
7
5
5
5
9
5
5
5
5
5
7
5
5
7
5
5
9
5
5
5
5
9
5
5
5
5
5
5
5
7
9
1
5
9
5
9
}
6
9
9
9
9
5
6
7
5
9
9
9
5
5
5
5
5
9
7
7
9
Frequency, _,
mc/sec
86
86
960
1_9
86
56
81.9
i01
86
8z.9
86
159
86
86
86
86
86
lOl
56
86
86
159
86
86
199
86
86
81.5
86
86
86
86
81.5
86
86
86
86
56
86
86
_59
81.5
i00
86
81.9
86
81.5
ioi
96O
81.5
86
8L9
86
86
960
_99
86
81.5
81.5
96o
8i, 5
86
81.5
86
86
86
86
86
86
159
z59
51.9
Position (1990 epoch)m ---I !
=, _, 5, I /l_, w_tts - m-2 - (c/see)-I i
+,i0
il,920
+-18
+,i0
,18
+-2
+,18
+,18
+,18
±24o
+-6
+-24
±5
+-24
±6
O2 18
02 20
02 22 5_
02 25 O9
02 26 30
02 28 04
02 29 24
02 _9 48
o_ 29 _8
o2 3o _8
02 3O _8
02 35
02 55 24
02_oo
02 36 ]8
o2 59 19
o2 39 24
02 40 oo
o2 40 o6
02 42 48
02 4_
02 44 24
02 45 48
02 46 12
O2 46 18
O2 47 _0
o2 55 07
02 5_ o6
02 56 12
02 56 _8
O2 57 48
03 03 _o
05 O9 24
05 o7 _o
05 07 59
05 io 50
03 ii
05 _2 36
03 15 44
o5 _5 06
o_ 18 50
o_ 20
0_ 20 29
o} 22
o5 27 54
03 29 o5
o3 29 48
o) 5_ 06
o} 51 26
o_ 3z 46
O} 3i 42
o} _ 19
o_ J3 Ol
05 36 5_
o5 }7 lO
o_ _9 oo
O} 41 45
05 44 o6
o5 _ oo
o_ 46 24
05 49 18
o3 49
03 49 42
05 9o o8
03 5o 49
03 5_ e2
24 12
85
11 38
29 CO
O7 2O
O4 55
OO 18
O6 57
02 40
I0 12
19 42
14 _5
18 20
03 15
O2 }0
OO 09
+-5 OO 25
+,18 05 21
+-z8 09 50
+,15 26 i_
±18 16 47
+-24 15
±2_ 07 46
+,18 18 1o
±15 _0 oo
i24 o_ _0
±18 16 52
+,i8 o5 o6
+-18 o7 }0
±i8 i2 21
±24 16 44
+,18 15 55
+'5 03 oo
±i5 ! 26 55
+,18 i 05 57
±l_ 28 li+ 1_ 48
iiO 27 51
±240 , 57 30
+-15 _7 215
-+15 51 24
±i8 _6 5i
+,1o 25 4_
+,t8 o7 _.o
+'2_ IB 48
+'i0 Ol 25
+'9 Ol i_
±i2 01 25
+'Z5 32 }0
±IO 22 }2
±50 oi 55
+7 24 12
±18 04 55
+-15 52 _o
+-12 ii i5
+-24 04 20
±24 1_ o8
+,i2 i4 }8
+,12 07 29
+12 i0 08
±_ 07 i7
±6 09 49
+,i0 27 _i
+-90 55
+-io 150
+-8 13
-+240 25
+-6 19
+-5 23 +, 2
d5 12
±6 i4
±5 15
±6 Ii
±5 17
+-90 50
±5 44
±7 14
+-6 9.5
±14 8.0 ± 2.0
+-6 i5
+-3 55
±9 _i.o ± 2.5
±5 25
+,7 8,7
+-9o 3O
±6 6.2
±8 15
+-6 9.0
-+5 9.5
-+500 32
+-6 Ii
+-6 i_ 8+-6 .
±5 ii
+-5 i8
+-6 i7
i7 i6
+,ii 8,0 +-2.0
-+120 57
2OO
+-4 20
19o 55
+-6 9.9
+,i8o }o
+-18 240
-+4 12_ -+6
±i_o 57
+-5 16
+-90 2_-
±5 12
+-6 12
±io 6._ +,0.9
±io 19.5 ± I_,5
±_ 64
+-3oo 19
iiSo 94
+-8 5.6 +-1.2
+-60 16
+-5 8.8
-+300 24
+-_
+-7 16
+-6 z0
±18 44
+6 25
+'5 21
±tO 15.5 ± h.O
+-15 8.5 ± 2.0
+,18o 50
a _, right ascension; 8, deelinatlon.
_O
g
O
35
0
CO
0
OJ
Source
[ 2o0
201
202
2o3
205
2o6
gg
209
21o
211
212
21}
214a
214b
215
216
217
218
219a
219b
220a
22_
221
222
223
224
22}
226
227
228
229,
229_
230
231
232
233
2_
235
256
257
2}8
259
240a
241
240b
242
243
244
245
246
247
21.8a
TABLE II.- POSITIONS AND INT_JSITIES OF DISCI_TE RADIO SOURCES - Continued
(b) Southern hemisphere - Continued
2_8t
249
_3
255
256
257
259
260
26t
262
_63
261,
265
---- S_ey
I 5
7
5
7
5
9
5
5
5
5
5
7
5
5
9
5
7
5
7
5
5
5
5
5
9
5
5
5
5
5
7
5
9
5
5
5
7
5
5
5
9
5
9
5
5
5
5
5
3
9
5
5
5
5
9
5
1
5
5
5
9
5
9
5
5
Position (1950 epoch) a
Frequency, w,
mc/sec
86
86
86
z59
86
159
86
81
86
86
86
86
86
86
86
159
86
86
8L5
86
139
86
159
86
86
66
86
86
81.5
86
86
86
86
86
159
86
81.5
86
86
81.5
86
86
159
86
86
ioi
81,5
86
81.5
86
86
86
86
86
101
81.5
86
86
86
86
81.5
86
86
86
i00
86
86
86
81.5
86
8z.3
86
86
"L
03
o3
o3
a,
rain see
59 12
o0 i9
00 51,
c_ oA 22
c_ 05 oo
O_ 05 21.
o_ o5 _o
c4 06 O0
o_ 08 54
o_ 09 3o
o_ o9 _6
o_ 09 55
04 ii 21.
O_ it 48
04 1_" 26
O4 Z3 _8
04 l_ 53
04 15 _0
O_ Z5 }5
04 13 42
04 16 18
O_ 2O 18
0_, 2_ CO
O4 25 5_
o_ 25 _l
04 25 54
O_ 26 2_
O_ 27 12
O_ 26 i2
o_ 5]- o3
_. oo
c_ 32 o9
o_ _2 54
O_ _2 54
c_ _2 59
o_ 38 z8
c_ }8 2o
oa 4o
o_ _0 z2
o_ 42 _8
o_ 42 58
0,-, _ 48
0,_ _7 2,.8
O_ 48 O0
Oh 49 18
C6 _9 56
C& 50
O_ 5i 47
o_ 52 06
o_ 52 24
c_ _ z2
O4 58 1.2
o_ 59 18
o_ 59 _6
04 59 5_
O5 CO O0
O5 OI
o5 o_ O0
o5 o6
05 o8 _o
05 09 20
o5 to O0
05 Zl 1.9
o5 z2 eh
o5 13 oo
..... ii_o 03 50 ±6
±18 16 20 ±7
t18 | 02 IO ±6
±4 | 09 05 i12
i18 | 09 56 t6
t4 | O1 ii ilO
±18 1 O8 5_ ±6
±15 5_
±18 15
±6 12
il8 O5
±18 o6
i24 16
i18 Ol
16 O1
i5 oi
i24 ii
tz5 52
±18 13
z6 o5
±i8 o5
±3 o3
t12 03
ti8 18
I ±2_ o9
±z8 16
±18 12
±_ 22±i ii
_2_ Ol
±_o z8
±z8 o9
*z2 o8
±2 o8
±12 15
±15 28
±i8 05
±2_ 16
t7 22
±24 15
±18 12
t2 02
±12 09
±18 O0
±240 18
±i0 22
±_o i8
±15 27
±18 09
±2_ 04
t18 17
±i8 06
±24 02
11*80 _0
±19
t24
t2h
±18
t2h
rio
±18
t12
12_
±i8
t18
±12
±15
-+18
t15
i18
±12
3o t_oo
20 ±8
26 ±_
57 ±5
_6 ±6
27 ±6
50 ±5
02 ±k
oz ±9
56 ±7
26 t6
_o ±i8o
22 ±8
52 ill
35 17
03 rIO
21 ±4
13 ±3
28 16
57 t6
07 ±5
32 ±120
}8 t7
15 ±6
56 t8
58 t6
_ ±6
58 t12
26 t5
12 118o
_o t_
}8 16
i_ ±i8o
oo i7
io t6
I9 ill
52 t3
_9 ±6
±_0
49 t20
52 17
20 t120
33 15
53 t6
z6
}8 t_
3i ±5
i4o
_2 5o ±_oo
z9 07 i8
OO 24 ±6
ii 31 ±6
o3 39 t6
28 ii i120
05 48 t6
12 16 ±4 I
I
o8 57 ±6 |
_6
io 15 ±5
11. 29 ±6
18 _2 13
52 3O ±500
07 56 ±6
27 25 160
02 19 ±5
01 15 __t6__
Intensity, I,
watts - m-2 - (c/sec) -I
Ii X 10 -26
Z8
16
8.5 t 2.0
10
9.0 ± 2.0
i9
2O
12
17
zo
i5
35
11.5 t 2.3
9._
18
22
i5
8, 5 t 2.5
56
8 i 0 i 510
28
z3
8.5
14
16
19
11
9.7
9.o
7.3
ll
12.0 ± 2.5
}8
27
10
15
27
7._
8.0
8. 5 t 2,0
i7
12
15o
2o
%0
_5
i6
46
9.6
13
too
5o
2o
17
18
22
8.5
14
9.1
2oo
2o
i6
41
25
16
_2
17
18
a _, right ascension; 5, declination.
56
TABLE II.- POSITI(318 AND IRTERBITIES OF DI_ RADIO SOURCES - Continued
(b) Southern he_sl_ere - Continued
Frequency, _,
mc/sec _,
hr mln
86 _ 1586 15
86 o5 13
81.5 09 1_
86 05 15
1oo 09 IB
960 O5 18
86 05 18
86 05 21
81.5 09 21
8:.5 05 2_
86 CO
86 o522
86 o5 _5
86 o5 _3
86 05 24
86 05 _
86 05 2_
86 O5
81.9 o5 26
86 05 26
86 o5 _7
1oi CO _o
81.5 05
86 o5
_g o5
96o o9
86 05 53
z_9 05
86 o5
86 o5 35
86 05 3_
86 o9 37
O5
86 o5 _9
86 CO _o
81.5 05 4o
81.5 05 _
86 o5 4_
86 o9 _
86 05 _5
86 o5 _6
81.5 05 47
86 05 _8
86 o5 _8
86 05 _9
86 05 _i
86 o5 5i
86 o5 5_
_6 cO _2
86 05 55
86 05
81.5 05 9_
101 O9 95
_6 05 96
86 05 57
101 06 00
81.9 06 O_
86 o6 o_
86 o6 c_
86 o6 o_
86 o6 o6
86 o6 o7
81.5 06 1o
81.5 06 n
86 06 12
86 06 :_
81.5 06 17
86 06 17
81.9 06 _7
86 06 _o
81.9 O6 21
Position (1990 epOch) a
15 56see _18 deg 5mln
o_ ±15 _2 _o
_0 ±12 16
19 ±io 45 52
18 ±18 06 19
12 -+24 11 99
50 ±20 33 oo
O0 ±7 26 51
12 ±24 O_ 46
18 ±2_±18 g g
_8 ±18 18 2_
12 ±18 :3
9h +18 16 31
±18 :7 _9
2_ ±18 I0 49
06 ±19 28 42
±18 oo 05
±240 _6
ol ±9 25 26
±:2 05 24
48 ±12 CO 18
_9 cO 29.5
18 ±18 12 O:
29 t2 02 95
56 ±m 18 5:
oo _2_ 17 18
18 ±18 13 16
06 ±18 16 O_
O0 ±30 O_ 90
o6 ±2_ Ol
o6 ±_ o5 16
26 ±1o 22 29
co ±_ 12 33
_2 ±18 17 53
41 ±2o _ _o
_2 ±18 15 _8
18 ±12 10
O0 z18 16 99
E2 ±_0 14 19
94 ±18 12 29
O0 ±18 Oe O0
06 ±_o ol oo
±18 05 27
57 ±i0 55 _o
±_o 96
.%8 ±18 08 o_
_6 ±18 16 50
±_80 17
90 ±_0 _ 5O
5_ ±18 lO _5
5o ±18 O_ 02
06 ±12 07 21
18 ±24 I_ _0
15 ±i0 22 19
00 ±12 o5 93
I
_8 I ±_O 19 oo
12 I ±19 27 )o
53 ±19 39 )o
18 ±_ 1) ]9
l
±8
±6
±6
_5
±5
±6
±IBO
±60
±6
±6
±6
±6
±6
±7
±6
±6
±120
±7
±9
±20
±6O
±18
±4
±6
±n
±8
±8
±8
±8
±10
±6
±6
*60
±2_0
±8
±7
±8
*6
±240
.6
±6
±4
.6
ZT
±6
Z6
±6
±180
±40
±6
±4O
±240
±6
t5
±?
±120
±5
±7
±10
±180 ,
±8 i
±_o I
Intensity, I,
watts - m"2 - (c/see) -I
Ii X i0 "26
8.8
16
16
_00
8_±6
17
11
_6
15
12
D'
_6
12
8.3
_6
51
8.3
15
17
8_
560±9
15
9-9 ± 3.5
12
19
9.7
88
23
9-9
l,o
_o
8.o
17
6.1
9.0
_6
19
8.',,
17
8.5
8.7
9.5
_9
19
18
37
16o
13
70
31
9.2
9.0
15
23
14
17
2,9
:,9
19
63
_7
9.5
22
a_, right a_censi_n; 8, decll_ation.
P
_0
g
0
3?
0
O4
TABLE If.- P06ITICUS AND I_IT_ISIT_ESOF DISCRETE RADIO 8OORCES - Continued
8oumce 8u.r_y
(b) SOuthern hemisphere - Continued
Position (1990 e!xleh)&
Frequency, v,
mc/sec
169 06 2a
96o 06 2_
159 06 24
86 06
86 06 25
86 O6
8i.5 06
iol 06 3o
86 06 9
86 06
86 C6 _6
86 06 58
86 O6 59
81.9 06 40
86 06 _2
86 O6 _
81.5 06 IQ_
86 06 45
86 06 49
86 06 _5
i59 06 45
86 06 _7
86 06 49
81.5 06 52
86 06 55
81.5 o6 55
81.5 06 55
86 06 56
86 07 o3
86 07 03
iol 07 o9
i59 o7 o5
8i.5 07 06
86 07 o7
86 o7 io
86 O7 12
86 07 i2
81.5 07 12
86 o7 iF
8i. 5 07 z_
86 07 16
81.5 o7 20
86 07 21
86 o7 22
i59 07 22
86 O7 25
86 07 23
86 o7 2h
£59 07 2_
8i.5 07 2:
86 o? 26
8i.5 o7
86 O7
86 O7 _i
86 O7 _.
86 o7
81.5 o?
86 o7
86 O7 _6
i59 o7 _6
86 o7 _8
86 o7 _8
86 o7 _i
86 o7 _
_6 o7 _
86 o7 _5
86 07 45
8.l.5 O7 _5
O7 _6
86 O7 _8
O7 5i
81.5 07 55
hr mln sec
37
oo
_8
_2
o6
i8
oo
o_
12
oo
_8
oo
i8
_6
12
42
45
12
23
55
_2
12
_6
2.1
20
oo
2_
oo
42
23
12
ii
2_
i8
33
O6
48
2_
9
06
58
1,2
12
_5
1,8
58
_8
_0
12
12
18
_2
sec deE min
±5 05 _7
±i0 o_ 91.b
±3 o5 56
±6 o5 56
±18 12 52
±2l_. 02 25
±i5 50 3o
±i6 _o
±2_ 15 46
±18 i 3 _
±18 i6 50
±_0 o6 )_o
±_o 08 oi
±15 26 15
±21_ io 19
i12 i5 53
±15 25 a_
±2_ 08 io
±_ 09 i6
±5 06 i6
±18 05 37
±50 12 43
±i5 23 56
±i8 i9 15
±15 _2 50
±7 23 i5
±12 02 12
±12 Ii 02
±24 i9 iF
t21*G 20
±_ 08 05
±15 50 30
±i8 oo 58
±i8 o9 06
±i8 i4 _o
±12 o_ _I
±i5 27 i2
±2_ ii 2o
+20 31 30
+24 iT 07
±15 26 o_
±18 i8
ii8 09 _9
±i8 o6 io
+2k 15 16
±i_ C_ O0
±_ Ol 59
±12 55 50
±12 ib 51
±15 24
±2_ 18 17
±_ o5 3i
±18 15 39
±i8 i9 _8
±_0 _0 _0
±2_, 3-5 OO
±18 ce 03
±4 Ol h2
±i8 i3 58
±24 01 Ol
±_o i6 32
±i2 08 05
±12 19 O0
±_4 10 Ol
±i5 32 _o
±2_ ii 53
±18 06 52
±_o 19 22
±7 _6 _8
/_,,
mln
_15 i
±2
±10
118
±8
±6
±180
±4O
±7
±8
±6
±8
±6
±60
±6
+-6
1"90
±6
±6
±12
±5
±io i
±120 '
±7 !
7
±7
Intensity, I,
hO x i0-26
2l_.0 ± 1.5
78±
120
16
8.7
50
io0
i6
9.5
18
9.5
50
22
18
16
3_
i7
li
8.0 ± 2.5
25
55
%6
27
2_
55
iO
_0 I_ 100
±12 I lO.O ± 2.9
±7 ii
±5 21
±io 17
±60 L_O
±5 25
±2_0 e5
±7 17
±5 19
±12 9.5 ± 5.5
±6 9_
z7 13
±_ e9
±io 15.0 _ 3.0
±2_o 37
±6 17
±60 i0
±8 29
z6 8.6
±6 12
±6 ii
±2_0 25
±7 9,_
±5 19
±ii 8.5 ± 2.0
±6 12
_6 15
±7 9.8
±7 io
16 17
±_ 52
i6 13
±_oo _6
i7 20
16 ii
±8 17
±i_o ko
a_ ri_t ascenalon; 5, _ecli_ti_n.
38
TABLE II.- POSITI_ ARD I]IT_qSITIES OF DISCRETE RADIO SOURCES - Continued
(b) SOuthern hemisphere - Continued
Source Survey
5
4OO
_01
402
_05
_0_
4O5
_07
_o8a
4o8b
_OgR
_I0
_ogb
_11
412
_6
415b
_18
419
42O
421
422
423
42_a
424b
4_
427a
_28
4_
429
430
43_
4_
453
4_
435
4_
457
4_
4_9
440
441
442
445
44_
445
446
447
448
4_9
_0
451
452
45_
45_
4_b
45_e
455
456a
4_b
_58
459
i 460
5
5
5
7
5
5
9
7
5
5
9
5
5
5
i
9
6
'5
5
5
9
9
5
5
7
5
5
5
5
7
9
5
9
5
5
5
5
5
7
5
5
5
5
5
5
5
9
7
5
6
9
5
Frequency, w,
mc/sec
86
86
86
86
86
86
159
86
86
81.5
159
86
86
81.b
i01
86
86
86
86
i00
81.5
960
86
86
86
86
81.5
81.5
86
86
159
86
86
86
101
]-59
81.5
86
86
8]-.5
86
86
86
86
86
159
86
86
86
86
86
8_.5
86
86
86
86
86
86
86
86
81.5
159
_6
96O
i01
i01
8L5
86
8L5
86
86
8},.9
a =, right ascension; 6, declina,*ion.
Position (1950 epoch) a - I
-, I _, I _, i _, I _°t,o,,,,y,_
07 59 42 ±18 [ 09 40 ±6 17
08 CO ].8 ±24 [ 14 4o ±7 35
o80l oo ±12 | o_ 15 ±6 i_
O_ 05 06 ±18 _ O0 30 ±6 15
08 05 2h ±18 17 i1 ±5 18
o8 o3 _5
08 05 54
o8 05 18
o8 05 4_
O8 O6 56
O8 o7 So
O8 O9 _8
o9 o9 29
08 io
o8 15 o6
o8 15 2_
o8 15 48
O8 ].7 56
o8 18
o8 21 15
08 21 20
08 2]. 50
08 22 42
o8 27 _2
08 27 18
o8 29 5o
o8 5]. 55
o8 52 oo
o8 52 18
o8 _ 27
08 5} 06
oa 9 _8
o8 5_ So
08 _9
08 58 _6
o8 58 51
08 _9 _6
o8 4o _8
08 42 51
08 _ 48
o8 4_ 56
o8 45 5o
08 48 24
08 _i ].8
08 52 46
o8 55 t2
O8 5_ 50
08 54 24
o8 55 56
o8 57 56
o8 59 52
08 59 54
09 So oo
09 Ol 18
o9 05 _o
09 o6 e_
09 06 _o
09 06 5_
o9 o7 SO
o9 i_ ]-9
O9 15 _-2
o9 ].5 42
o9 15 45
09 20
09 20
09 20 55
O9 21
09 26 58
09 50 CO
09 5_ 24
09 5_ 03
±2
±24
±18
±19
t4
±].2
±12
±].5
t_8o
±2&
±12
t18
±24
t19
t15
+12
t2_
±18
±2_
±2o
±15
t18
±18
±6
±18
±18
±6
±15
t18
±2h
±20
t18
t24
t12
±2
±18
±18
±_0
t].8
±2_
±i0
t18
t18
±18
t18
t24
t18
±24
t20
±6
t2
±120
±_80
±io
t24
±19
*18
±18 i
±10 ]
Ol 07
07 9_
t2 57
27 _5
10 15
lO 27
05 40
50 5O
4
ll 49
02 95
15 57
ii O0
42
30 5O
42 92
O9 52
O_
05 15
17 59
29 5O
55 50
O5 _0
07 25
08 25
16 O_
Ol O_
11 27
42
II _9
25 SO
_7 49
o9 19
27 51
11 28
17 4_
i0 15
14 18
o7 ].0
12 27
o6 o7
19
o2 O5
3o 5o
O5 O7
14 18
06 46
12 52
i0 22
O9
05 15
O1 22
1]. 5}
ii 92,_
11
_0
52 3O
O_ 22
55 5O
19 56
16 47
)2 SO
±10
±7
t6
±120
±12
±5
±2_0
±90
±7
-*5
±5
±7
±2_,0
±4
±6
t7
t6
±6
±zSo
t6
t6
±12
±7
-+7
t6
±2O
±12
t2&O
±6
t7
±180
-+6
±7
±7
t7
±5
tl2
±6
±6
t8
±7
±7
t6
t6
±6
±6
±7
±6
±7
±7
±180
t5
±2
tl
±40
t40
±180
±7
±3CO
±6
i0.0 ± 2.0
9.7
25
21.0 i _.o
40
22
20
50
h.2
55
8.9
5OO
40
102 -+ 6
2O
8.8
27
14
26
21
15
15
8.9 ± 2.0
8.8
15
18
6O
15.0 i 2,5
17
lo
7
_9
12
%4
6.6
7,6
2_
8.5 ± 5.0
t_
12
9,4
17
7.8
90
z8
12
z5
16
9,5
z7
7.6
L5
55
210 ± _2
69O
67.2 t 1.8
25O
80
55
9,5
55
11
_5
56
o
co
0
39
O
04
TABLE II.- POSITIONS AND INTENSITIES OF DISCRETE RADIO SOURCES - Continued
(b) Southern hemisphere - Continued
462
_63
464
465
466
467a
467b
468
469
470
471
472
473
474
475
476
477
478
%79a
480
482
485
479b
484
485
486
_87
488
4ee
_9o
491
492
495
Source Survey I
I 3
i 5
5
5
?
5
5
5
9
5
9
5
5
9
9
5
5
i
5
9
5
9
3
5
5
3
5
5
9
4_ 5
495 5
496 9
497 5
_98 9
499 5
50O 9
501 5
502 5
503 9
5o_ 5
505 5
506 9
507 5
508 9
5o9 5
510 5
51t 5
512 5
513 5
514 5
515 5
516 9
5±7 5
518 9
519 5
520 9
521 5
522 D
525 D
524 5
525 5
526 9
527 5
528 5
529 5
9_ 5
5Dta 7
Frequency, w,
mc/sec
86
ioi
86
86
86
i59
86
86
86
86
86
81.5
86
86
86
81.5
86
86
i0o
ioi
81.5
86
81,5
i01
86
86
86
86
86
i01
86
86
86
81.5
86
86
86
86
81.5
86
81.5
86
86
86
86
09
09
o9
09
o9
09
o9
09
09
o9
09
09
09
09
09
09
IO
lO 03
I0 oa
lO o5
io o9
i0 07
iO o7
Io O8
10 08
i0 I0
i0 ZO
i0 i0
i0 ii
to 13
IO 16
Io 17
io 18
io 19
lo 19
io 22
10 22
lO 25
i0 23
i0 23
i0 24
59 18
59 22
39 _2
41 24
42 O0
42 42
43 5O
43 43
_7 O0
48 42
48 54
50 55
5_ i8
54 oo
99
55
CO 05
48
57
Posltton (1950 epoch) a
!:cI
min see deg min
±4BO _ 19
12 t2_ 17 _
48 I ±2_ _i OZ 17
i ti8
t5
±I8
±24
t5o
±18
±12
+10
t24
tl8
-+18
t7
±2£
t18
18
18
42
o6
18
B6 10 24
86 10 25
86 lO 27
81.5 io 27
86 i0 28
86 io 5O
86 to 5O
86 io
86 io 52
86 to DD
86 i0 33
86 1o 33
86 lo
8i.5 lo 35
86 io _6
8L9 lo 58
86 io _8
86 lo 39
86 io 41
86 iO 44
86 i0 44
81.9 _o 45
86 to _6
86 lO 46
86 to 48
86 to _S
159 lO _9
06
18
48
2O
54
42
5_
54
24
}9
oo
O6
O6
18
24
18
25
O0
O0
06
O0
24
24
_O
42
12
O0
3O
42
2_
54
42
48
_5
18
50
42
4_
t96o
+19
t24
±5O
t48o
±12
±18
±18
±18
tl8
±480
±18
t24
t24
t15
t18
t24
It8
tl8
-+20
,+18
,+10
t24
tl8
t24
tz8
,+18
±18
,+12
,+10
,+18
t24
-+24
,+24
,+24
,+18
,+18
±24
tl8
,+lO
-+24
tlO
-+24
-+24
,+5O
tl8
-+24
ti5
,+12
,+18
,+24
,+18
t6
16 09
ii 57
ii 28
O7 _4
09
19 59
t5 19
5o _0
18 15
o_ 57
o8 _i
29 oo
12 50
A5 _6
9
62
5_ O0
_5 30
5
09 _5
05 44
ii 47
O7 29
14 47
42 5O
18 15
i5 16
09 5O
52 oo
02
03 oO
19 4_
i0 29
32 5O
i0 45
44
08 10
18 to
02 19
o_ 47
o7 2O
o5 37
3o co
_9 28
O9 io
19 z5
O2 29
i0 2o
O6 17
i8 2_
25 52
O0 59
25 O0
14 O0
08 Z2
Ol 06
17 08
28 O0
02 55
18 46
o9 19
20 12
O9 [Z
-+6
,+hO
-+6
+6
-+7
-+10
±5
-+7
-+8
,+6
-+5
,+180
-+7
-+6
-+6
t180
-+7
-+6
t20
t5oO
-+7
tlSO
t90
%,
±7
-+6
-+6
-+20
-+6
-+7
,+6
±180
-+6
-+7
±6
'+7
,+5O0
-+6
'+120
±7
t6
-+6
-+6
'+7
-+6
-+6
,+}00
•-+6
'+7
-+7
±8
t7
+-6
-+5
t7
-+6
zgo
t6
t180
'+7
-+7
-+7
-+6
±7
,+5O0
-+5
-+6
-+7
-+6
±12
Intensity, I,
watts - m-2- (e/sec) -I
15 x 10 -26
i50
i5
12
i0
14.5 t 5,0
50
8.4
i00
12
25
37
12
9.5
12
62
9.5
_4
20O
i00
52
50
i?
lO
[7
l?
lO0
14
9.2
9.4
31
16
7-3
7.3
6.5
18
8.5
ll
i0
17
5.5
i0
i?
25
_8
7-5
6-5
9-0
ii
_6
9.4
6.5
14
41
8,2
6.9
9.3
t?
14
7.5
_7
2O
2_
8.5
8.5 ,+ 2.0
a _, right s_cension; _, declination.
4O
II .- POSITICMS AND IR_I_SITIES OF DISC_TI_ RADIO 8Ot_C_S . Continued
Source Survey
5_ 9
55_ 5
I 551b 5
552a 7
5_ i 5
552 [ 5
5_ t 5
555 I 5
5_ I 9
557 f 5
5_ I 5
5_9 J 5
_i J 5
_2 i 5
_5 I 9
_.5 i 5
_7 I 9
_9 I 5
550 t 5
551 I 9
5_ I 5
5_ I 5
557 I 5
5_8 I 5
5_ I 7
_O I 5
_1 I 5
_2 I 5
_5 _ 5
_5 I 5
_7 I 5
_S9 I 5
570 I 5
571 I 5
5T2 I 5
573 I 5
57_ I 5
575 I 5
5z6 [ 5
5TT I 5
5_ 1 5
5T9 t 5
58o i 5
_3 _ 5
I 5
59o ! 5
59]- I 5
_ 5
595 I 5
5_ I 5
_96 _ 5
I 5
(b) Southern h_isphere - Contlnued
Frequency, v,
/sec
81.5
86
86
159
86
86
86 n oo _6
86 ii 05 oo
81.5 i1 05 55
86 11 o5
86 11 09 oo
86 11 zo _
159 zz n oi
86 11 11 12
86 ii ii _8
81.5 II 12 52
81.9 11 13 05
86 11 15 18
86 11 16" o6
81.5 11 16 i5
i59 11 16 55
86
86
86
i59
86
86
86
86
86
86
86
86
86
lOl
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
8_
86
86
86
86
86
86
8t.5
86
86 £z 16
86 lZ 19
86 ii _ 2_
86 li 28 o6
86 li 5O
lZ _z 2:
lZ _ _6
ii 3A 12
n _ oo
n _ 5O
ii _9 i8
ii _9 a8
i1 _o oo
ii _o 18
ii _i _6
n _
il _5
li 47 06
11 50 24
11 52 oo
il 55 06
ii 96 12
il 96
ii 59 5O
n 59 5_
12 Ol
i20i
12 Ce 24
le 05 4_
12 O_ O0
12 05 O0
08
ie 09 06
12 09 18
12 li
12 15 _e
12 19
12 i5
12 i6 o6
12 18 12
12 _2 5O
iS 25
12 28 O0
12 28
Position (1950 epOCh)a
hr min sec sec 1 deg _in mln
io _ 59 _15 _ O0 *2_0
lO _ _6 i24 16 oo ±7
IO 59 _6 ±2_ 09 _ ±6
i0 59 ±6 Ol OO iT
io 59 48 ±12 oo 52
il oo 18 ±18 06 i8 ±6
±_o 15 01 ±i0
±24 08 22 _7
*2o 25 57 ±i_o
±2_ 05 55 ST
±18 06 i0 ±6
_18 ii 90 ±6
i5 oe i8 ±n
*18 i_ i5 i6
±_ oi 5_ i6
*5O 5O 5O ±5oo
±15 26 56 ±i_o
±18 07 io ±6
*18 o6 _5 ±6
±15 55 oo ±_o
*_ 06 _5 ±8
*12 O_ _6 ±5
±lfl 12 oo t6
±15 55 O0 ±_x>
±2_ O6 52 ±7
±18 O_ 15 ±6
±_ 15 16 ±6
±12 19 22 _4
±_ 07 45 ±7
±18 17 25 ±6
±24 O0 5O *7
±2 o_ 25 ±15
16 15 41 ±4
i24 01 28 sT
±_ 17 11 ±6
*12 15 08 ±5
±18 ii 29 ±6
±18 o_ _5 ±5
±18 15 _5 ±6
±5O o6 06 ST
*8 i_ ±40
±18 06 99 ±6
±18 11 47
*2k 10 io i_7
*24 15 22 *6
*18 i7 _9 _6
±18 O0 5O *6
_4 ii 42 i_7
±12 18 41 ±6
±18 10 27 ±5
±18 o4 _6 *6
±18 15 55 ±8
±50 17 59 ±10
±18 07 57 _7
.18 12 55 ±io
±i2 o? 27 z5 1
i18 08 _2 ±6 i
±2_ 09 _ ST
±i_ lO 55 *5
±18 19 27 *5
±i8 o_ _ ±io
±i8 oo _6 *8
±18 14 _9 ST
±18 04 _7 ±7 !
±12 09 _ ST i
*12 o7 05 *9
'12 16 5O ±5I±18 i9 _e _5f12 11 22 ±6±15 _5 oo ±_o0
*6 i6 59 *4
Intensity, I,
_tts - =-R - (_/=ec)"I
2_ x 10-36
9.2
6.5
i_.5 ± 5.5
25
15
56
8.5
55
5.0
12
I0
8.0 z 2.0
i?
i8
i9
i6
i5
i5,o _ 7.5
51
12
55
14
io
9._
52
6.0
i9
8.2
10.5 ± 5.0
4_
6.5
7.5
8._
i9
6.0
_4
9O
i6
i7
7-7
6.6
9.9
i6
T.5
10
i6
ii.8
48
18
9.9
11
11
lO
11
9.9
i5
6.5
i5.7
25
9.2
12
9.0
16
57
a_ right ucensio_; 5, decli_ati:m,
rO
g
0
41
O
OJ
TAE_E If.- POSITIONS AED _SITI_S C_ DISCREI_ RADIO SOURCES - Continued
(b) Southern hemlsphere - Continued
Position (1950 epoch) a
Frequency, v,
mc/sec
86
86
86
86
86
159
86
81.5
86
86
86
86
86
86
86
81.5
86
159
96O
8z.5
86
159
960
86
86
86
81.5
81.5
86
86
86
86
81.5
86
960
159
86
86
86
86
86
86
81.5
81.5
86
81.5
lOl
lOl
81.5
100
960
81.5
86
86
86
86
86
86
lol
86
81.5
81.5
86
86
86
86
86
%
hr min see
81.9 12 38_ 41
86 12 _ OO
81.9 12 5_ 1o
86 12 55 12
12 55 9_
12 57 o6
12 57 18
12 37 _2
12 39 12
12 59 _9
12 _0 _0
la _i o7
12 a±
12 _3 06
12 _3 z8
12 43
12 4_ _8
12 45 30
12 48 O0
12 ?O z_
12 51 )6
12 52 oo
12 52 OO
12 52 06
12 52 18
12 53 57
12 53 57
].2 53 _2
12 57 oo
z2 57 z8
12 58 06
12 58 38
12 99
1_, oo oo
15 o4 12
13 06 oo
13 o7 18
]-3 o7 52
15 o8 18
15 08 50
z5 09 12
z3 O9 _6
13 12 OO
13 12 k8
l) Z2 48
13 13 OO
13 z_ 06
15 z5 o8
z3 z6 _8
13 15 20
1_ 2o
13 20
15 20 12
13 20. 28
15 27 09
z3 28
13 31 42
1_ 53 _8
13 _ _2
15 35 _2
13 57 O6
13 39 57
15 6.3 O0
_ Reg mln
28 OO
±18 ! 14 I_
±IO 22 27
_18 _9 53
218 oo 31
250 07 19
250 15 38
218 O4 2_
212 O8 55
±6 04 39
22h o6 07
2i5 35 oo
±12 z9 56
±24 05 06
±18 17 50
±12 ii 06
218 o5 21
±2_ o6 12
±12 01 56
210 29 48
_12 18 20
_6 12 25
_6 12 25
215 _?. 50
• 6 12 19
±3 05 41
±5 o5 41
±6 o5 38
•24 17 16
±12 OO 2_
±18 ii 17
±io 26 o_
210 51 CO
±18 _8 o3
218 09 42
±2_ o9 49
±12 OO 29
±15 35 O0
_i8 i2 o7
218 22 ii
±12 21 4_
±12 O_ 29
±_8 12 o7
±24 o8 o5
±12 18 _i
±18 06 17
±18 Ol 25
±_5 28 oo
2z5 33 co
:_._ oo 5o
±15 22 }2
±_0 _2
±120 _3
±lD 35 OO
42 45.6
215 33 co
•24 06 o?
±_6 14 18
•18 i0 O0
±24 07 5_
±18 10 57
±z8 _7 55
±_o 60 15
±12 _ 21
±1o 27
±15 53 OO
±_ 19 22
±24 12 21
t12 05 04
±i8 o7 _8
±z8 11 o7
min
±_0o
±6
±6
_6
±6
27
27
±8
2300
25
26
25
±5
±8
28
±6
250
±7
±6
±6
2_oo
±7
±7
±6
±5
2_0
2240
±8
±8
±5
±240
±7
±5
±16
±7
_7
±8
25
t2_O
±7
±180
±1_0
±240
±SOO
±6
±10
±7
±7
±7
26
±1o
tlSo
±L_.o
±8
27
±7
±7
Intensity, I,
watts - m -2 - (e/aec)"l
27 x I0-_6
9.6
55
2_
8.0
52
14
_5
20
18.0 2 5.0
12
24
Z8
I0
7.0
18
17
14
28
15
_2 2 10
9.6 ± 1.5
57
53
2O.5 2 5.0
6.9 ± 1.2
37
27
7.5
19
22
18
8.5
19
85
16
8.9
10.2 ± 1.5
_6±9
11
8.7
49
22
7.0
16
20
51
13
12
100
87
1,850
_622 5O
_5
13
22
18
8.7
17
ii
75
35
31
14
18
16
53
15
ac_ right a_censlon; _, declination.
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TABLE II.- POSITIONS AND I_SITIES OF DISCRETE RADIO SOURCES - Continued
(b) Southern hemisphere - Continued
Source
664
667
668
669
67O
671
672
673
674
675
676
677
678
679
68O
681
682
683
68_
685
686
687
690
691
692
695
6_
699
696
697
698
699
70O
701
702
703
?0-
7O'>
7O6
7O7
7O8
709
710
711
712
713
714
715
716
717
718
719
72O
721
722
723
724
72')
726
727
728
729
7N
7N
733
7N
735
Frequency, _,
Survey [ me/see
....il
5 I 86
86
5 86
5 86
5 86
5 86
9 81.5
5 86
5 56
9 81.5
9 81.5
5 86
5 86
5 86
9 8Z. 5
5 86
5 86
5 86
5 86
5 86
9 81.5
86
7 159
5 86
9 8z.5
81.5
5 86
5 86
5 56
5 86
5 86
86
9 81.5
5 86
5 86
5 86
5 86
86
5 86
5 86
9 81.5
5 86
5 86
9 81.5
5 86
5 86
86
9 81.5
5 86
5 86
9 81.5
9 81.5
5 86
5 86
5 86
5 86
5 86
9 81.5
5 86
5 86
9 1 81.5
5 I a_
_, right ascension; 5, declination.
Position (1950
hr mln oec _ sec
15 h6 48 +-24
1_ h7 O_ ±15
13 47 12 ±24
13 48 o6 ±z8
13 _8 18 +-18
13 50 O0 ±18
15 92 06 ±18
13 95 24 ±12
!3 53 04 ±12
13 54 O_ rID
L3 56 _2 ±24
13 56 48 ±2'_.
13 98 10 -+15
1_ 58 24 i7
13 59 06 ±12
15 59 54 +-12
14 01 18 i24
14 o3 57 -+15
i$ 04 12 i12
lh 06 06 +-12
14 O6 5O ±18
l& 09 O0 ±12
14 09 _, +-12
14 09 _8 ±24
14 10 12 ±i0
14 14 42 ±18
14 15 18 t2_
14 15 _0 ±4
14 16 00 +-12
14 17 _ ±15
14 17 42 ±18
14 17 46 ±15
i$ 19 42 i18
14 2O O6 ±18
14 20 24 ±12
14 20 _o ±_0
14 20 54 -+18
14 23 24 ±36
14 23 36 -+24
14 24 19 +-15
14 2_ _6 if2
14 26 _6 124
14 29 06 ±18
14 3i 2_ ±_0
14 32 O0 ±24
14 52 48 ±24 11 II
14 9 42 ±12 o8 21
14 _6 17 ±15 26 Ol
lh 37 12 ±12 17 08
i_ 37 24 ±18 06 56
i_ 41 _0 ±10 24 52
i_ 41 42 ±12 18 O0
14 42 2_ ±2_ 08 44
14 _2 54 t12 19 23
I_ 43 0(3 ±18 03 4_
14 43 58 /I0 26 17
14 44 06 ±18 ii 36
14 _6 54 ±24 15 53
14 48 5_ ±i0 _ oo
i_ _9 _6 ±io 25 57
14 50 12 ±18 12 58
14 51 42 ±18 18 50
14 52 _2 ±12 O_ i0
i_ 55 24 ±12 II 02
14 55 _o ±12 05 _4
14 55 _0 ±18 O0 54
14 59 11 +15 26 28
14 59 18 1 ±18 I 16 io
15 O0 18 ±12 14 41
15 01 O0 ±20 55 CO
ep°ch)a I
____ Intensity, I,
5, _, | _tt. - m -2 - (c/sec) -I
; ....;k
12 _8 -7_ 14 x I0
32 5o ±3oo| 37
16 30 ±51 12
o9 55 ±7 8.o
05 _6 t6 12
06 O7 ±7 7.8
19 23 ±5 15
08 10 ±10 8.7
i? 39 ±6 18
35 O0 ±_)0 26
o9 57 ±8 8.5
i6 17 ±7 8.7
28 O0 ±240 12
22 19 +-180 27
11 35 ±5 13
i_ 50 ±9 15
19 23 ±7 14
32 50 ±500 28
02 09 t8 12
06 19 ±5 18
09 $9 ±8 io
o8 59 ±8 27
02 58 ±8 ?
06 52 ±7 14
18 41 ±7 i5
31 O0 ±240 21
05 50 ±7 24.4
17 15 ±i0 14
03 58 ±9 14. 5 t 2.5
15 _7 ±8 Y_
40 ±120 27
19 14 ±8 ii
53 O0 t_oo 71
05 20 +-6 5.0
09 09 t7 16
14 29 ±8 26
15 14 ±8 12
18 20 +-1o 9.o
08 O0 i7 7.5
17 28 ±8 ii
35 oo t_oo 50
il 44 ±4 22
01 18 ±5 25
05 58 ±5 16
19 13 ±8 8. 9
12 22 i6 6. 5
±8 8.5
±6 lh
/120 24
±8 li
+-5 22
±6o 41
±8 ii
+-7 20
t6 i_
t7 7.6
t60 25
t7 17
±6 42
±240 31
t60 19
±6 19
±7 9.5
±6 ] 22
] ±5 i 41
! ±5 i 16
[ ±7 19
±120
±7 i0
±7 13
+-_00 41
±13 18
_0
g
o
43
O
CO
O
OJ
Source
736
736
739
74O
T42
743
74L
74?
7_
747
7_8
7_9
TSl
752
733
75_
755
7_
757
758
_9
76O
761
762
76_
76%
T65
766
767
758
_9
_0
772
_3
775
776
_7
778
779
78O
781
7_
_3
7_
7_
787
788
7_
79O
791
792a
79_
79_
79_
795
7%
797
798
i
801
a_
TABLE II .- POSITIONS AND INTENSITIES OF DISCI_TE RADIO SOURCES - Continued
(b) Southern hemisphere - Continued
; Survey I
i
5
9
9
5
5
5
5
5
9
5
5
9
5
5
5
5
5
9
5
5
5
5
5
5
5
5
5
9
5
5
5
9
5
5
5
9
5
5
5
9
5
5
5
5
5
5
9
5
5
5
9
9
5
5
9
, i
Frequency, w,
me/see
86
86
81.5
86
86
86
_6
86
86 15
86 15
86 15
86 15
86 i5
8i.5 i5
86 15
86 15
86 15
86 i5
86 15
86 i5
81.9 15
86 15
86 15
81.5 15
86 15
86 15
86 15
86 15
86 15
86 i5
86 15
86 15
86 15
15
i5
i5
15
15
15
15
15
15
16
i6
16
16
16
i6
16
16
16
16
16
16
t6
16
16
16
16
t6
16
16
i6
i6
16
16
16
16
16
i6
Position (1950 epoch) a
hr min sec see I deg min in
i_ 02 h2 if2 12 03 ±i0
15 03 18 _18 16 36 ±8
15 ca o6 ±15 53 SO I ±N)O
15 O_ _0 ±12 15 52 I ±7
15 08 06 ±18 18 cO ! ±8
15 08 18 ±18 co _2 ±6
i5 o9 oo ±12 o9 i7 ±5
09 O0 ±2_ cO 26 ±6
09 12 ±18 08 15 ±7
10 36 ±_0 19 2} ±6
i_ 27 ±15 _3 O0 ±_00
i_ 06 ±18 15 58 ±7
16 51 i15 _ O0 ±2h0
20 2_ ±18 cO i2 tT
21 _8 ±2_ 06 52 ±7
21 54 ±24 O_ i_ t6
22 06 ±18 07 28 ±7
22 '5_ ±18 08 17 ±6
25 _0 ±12 i} 41 ±h
26 19 ±15 }2 oo ±2_0
27 06 ±18 12 21 ±6
31 _0 ±i8 i8 36 ±8
_ 50 ±20 27 12 ±60
37 48 ±12 17 2_ ±7
38 06 ±50 Ol 5_ ±6
_9 0o ±18 O_ 59 ±7
_0 5_ ±_0 i6 02 ±8
_i 18 ±18 15 36 ±io
42 30 ±18 03 _I ±9
4_ 5h /12 12 23 i7
45 18 ±50 07 20 ±9
46 O0 ±12 07 55 ±8
_8 _6 ±i2 i9 51 ±5
_9 _7 _15 3/ o0 *3co
50 O0 ±18 16 57 ±i0
51 _8 ±_0 02 52 ±5
52 2_ ±12 06 57 ±8
53 12 ±i 5 _ SO ±_00
5_ 18 ±18 16 10 t7
53 2_ ±24 09 05 ±7
57 18 ±18 O_ _8 ±7
57 54 ±i0 _6 SO ±2_0
02 42 ±18 09 15 ±6
0_ 12 ±18 17 19 ±6
Oh 06 t18 18 20 ±10
04 1_ ±i0 22 56 ±&O
05 30 ±18 16 18 ±8
05 _8 ±i8 06 36 ±6
07 42 ±iB 12 45 ±7
08 06 ±2_ I0 44 ±7
0_ 59 _i0 _l O0 ±240
10 ±_80 60 45 ±I0
i2 18 ±le 02 30 ±h
12 2_ ±12 CO 35 ±5
i_ oo ±18 cO _ ±7
iN 58 ±I0 22 _h /6o
15 ±240 5 ±90
i6 O0 ±i8 o8 _2 ±7
16 5_ ±2_ i0 cO i7
i7 36 ±i8 15 _6 ±6
21 06 ±18 ii 28 ±4
22 O0 ±i8 17 _ ±7
22 48 ±_0 19 2_ ±5
26 2_ ±2_ 06 20 ±6
26 36 ±2_ ! o} 2_ i6
28 56 I ±i0 26 29 t3o
30 2& I i12 i2 48 t6
3_ 36 _ ±_ 15 18 ±9
33 08 1 ±i 5 2_ _ ±120o6 ±i8 o5 9 ±6
86
86
86
86
81.5
56
86
86
81.5
86
86
86
81.5
86
86
86
86
81.5
ioi
86
86
86
81.5
iOl
_6
86
86
86
86
86
86
86
81.5
86
86
8i.5
66
right ascension; 5, decllnatlon,
Intensity, I,
wmtts - m-2 - (c/sec) -1
9.3 x I0-26
10
28
27
i3
15
19
18
8
7-5
_9
19
)i
12
7.o
i8
16
_o
8.2
e7
16
57
12
7.5
8.8
_3
9.5
i_.8
12
ii
_7
21
%7
19
5_
io
IO
T-O
66
20
i6
7.6
19
8.5
9.5
15
Ii
21
850
9.i
i5
9-5
28
2oo
8.0
i7
12
20
15
Ii
9.0
iT
15
20
12
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I Source
___________ _
806
8O7
808
8O9
81o
8n
812
813
814
815
816
877
818
819
8eo
821
8==2
823
8yl
8N
8_2
833
8_
835
836
837
8_
8_
8_
8Y_
8y_
_o
8k8
_9
850
_3
855
856
_7
859
86_
861
862
_3
867
871
Survey
5
9
9
5
5
5
5
9
9
5
5
5
5
5
5
9
5
5
9
5
5
5
5
5
7
5
5
5
5
7
6
9
9
7
5
9
5
5
5
5
5
5
5
5
5
5
l
9
5
5
5
9
3
1
5
%
hr mln sec
86 i6 _ 5_
86 i6 36 54
i6 _6 5_
86 16 _8 oo
86 i6 _ o6
86 16 _0 24
86 16 _2 4_
86 16 _ o6
86 i6 I_5 _
81.9 i6 45
8i. 5 16 _6 26
86 i6 _8 O6
86 16 _9 18
16 32 00
i6 9_ 56
81.5 16 92 44
i6 93 i8
i6 _
16 99 _o
16 95 42
16 56 O0
i7 05 i_
i7 09 24
17 C5 e4
i7 05
17 06 12
17 09 42
17 I0 30
i7 i_ _o
17 i5 oo
i7 i5
17 i6 5_
17 iT 58
17 17 59
i7 i8 o6
i7 19 _
iT i9 e4
17 2o
i7 22 06
i7 22 i8
i7 E_ _6
iT 27 _7
17 2? _7
iT 30 5_
17 _i 35
17 3_ _3
17 53 4e
17 _ s8
i7 97
i7 )T _2
17 47 _
17 48 06
i7 _8 42
i7 5i 06
17 51 18
17 93 48
i7 93 5_
i7 54 24
17 99
18 oo 4_
17 99
i7 59 24
i7 55 42
i8 _ 06
i8 o2 _
i8 o_ 4e
i8 o5 i_
18 o5 e8
18 i0
18 ii
i8 n
18 12 oo
Position (1950 epoch) a
B, l _,
deg mln I mln
O0 _0
i
Frequency, v,
mc/sec
8i.5
86
86
86
86
56
86
8i. 9
56
86
86
86
86
i59
96O
86
86
960
ioi
86
86
86
i99
960
86
81.5
86
8i. 9
86
86
86
86
86
86
86
86
86
86
lOl
8i.5
101
86
86
86
86
86
81.9
Ioi
ioo
86
sec
18 i_ 18
±_ t2 53
±i_ i9 39
±_0 17 50
±18 15 19
±12 07 i_
±2_ i8 2o
±12 I0 48
±i9 _ oo
±19 23 _4
±i8 i2 93
±2i_ CO 18
±2_ O5 09
±12 02 1T
±15 _6 oo
±15 33 O0
±i8 09 08
±24 i8 5i
ii8 14 o3
i18 Ol ii
±18 i0 O_
I18 17 i9
±IO 30 co
t18
t18 oo 26
±_o 15 _i
_2_ 05 16
_42 i2 43
±21_ 16 25
±i8 o_ 25
±3 oo 92
±3 co 99.5
±6 co 55
±_o 18 i_5
±_o i8 _5
i24o
ti8 o3 50
_24 I0 _9
±5 ei 16
i5 21 16
±12 09 i0
t15 28 00
±9 08 26
±i8 o6 52
±i3 33 oo
±e4 ii 40
t24 01 18
±i8 o-2 06
±2_ 17 28
• 18 i_
±30 _ I_3±_4 i0
±18 n
ti8
i480
±io it,
±24o
±18 _I6±12 2_
±_0 ! 17 4_
±18
±i8 (_
±15 _6±_o
i5
±ie 17 ie
12_ 12 _0
±6
±6
±_oo
t6
±6
±6
±8
±5
±7
±6
±6
±_
±6
±9
±7
±8
:t7
1
±7 i
-+8
t6 :
±i,51
±7
±7
:t?
±t0
t10
i7
±2l_0
±ll
±8
±240
e9
±8
e8
±9
t8
±8
t6
±6
±4o
±_o
±20
±?
±6
e?
±7
±7
i8
±3
±1o
• =, rl_ _cenllom; 5, declination.
Intenalty, I,
w_%_s - m-2 - (c/,ec) -I
16 x I0 -_6
26
8.9
_3
i9
18
37
12
80
ii
6O
_0
ii
iT
22
15
i5
60
68
17
19
21
16
i9
31
180 -+ _0
83.7 ± 1.8
_75
150
5,i ± i.8
_oo
i6
15
_i 12
19.5 ± e.l
i6
37
i_,5 ± 3.9
19
i93
16
_9
i8
53
50
i9
i6
55
i50
i55
50
2'5
Z_9
62
_5
eSO
200
i60
2O
P
ro
o
45
0
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Source
812
873
874
875
876
877
878
879
88O
881
882
883
887
888
89_
_3
_5
896
_a
899_
_b
9oo
901
9C_
9O3
9O5
907
9o9
910
911
912
913
915
916
917
918
919
92O
921
922
923
92_
9_
926
927
928
929
9_
931
952
933
9_
93_
9_
937
9_
9_
Survey
Frequency, v,
=c/,,e
hr rain
86 18 12
86 18 14
86 18 z4
81.5 18 17
86 18 17
81.5 z8 i?
86 18 18
199 z8 2o
86 i8 20
86 18 21
86 18 21
86 18
86 18 25
81.9 18 29
86 18 26
86 18 27
86 18 28
86 18 3o
86 18 51
81.9 18 1_
159 18 35
i_9 18 37
86 18 _7
86 18 4i
86 18 _i
86 18 42
86 18 42
159 18 42
81.5 i8 45
86 i8 46
159 18 _6
86 ].8 48
86 18 _o
86 18 _
81.5 18 92
86 18 53
81.5 18
86 18 97
81.9 18 59
86 19 c4
86 19 Oh
81.5 19 o_
86 19 o_
81.5 19 07
86 i9 o8
86 19 ii
86 19 11
86 19 14
86 19 14
86 19 14
86 19 18
86 19 20
86 19 24
86 19 26
86 19
86 19 28
86 19 29
86 19
86 I9 32
86 19 52
86 I9 _7
86 19 39
86 19 39
ioi 19 140
86 19 _o
86 19 42
86 19 43
86 19 44
86 19 49
86 19 48
86 19 49
Position (19_0 epoch) a
an, 5,
sec see deg min
_18 o5 59
5_ ±18 07 O_
±18 1o 57±lO 24 15
_6 ±_4 09 _2
_9 I ±_o 3i oo
5_ ±}0 18 yS
17 ±5 O_ I0
36 ±i2 o1
}o ±18 i5 50
48 t18 12 24
oo ±18 11 17
18 ±i8 oa _a
_9 ±15 32 O0
}0 ±i8 i7 54
}0 ±18 i2 46
42 ±24 14
o6 I12 i0 Ol
_6 _2 o8 42
_6 ±15 27 Ol
16 ±5 O7 Oi
52 ±3 o5 19
_0 ±12 C5 I0
42 ±24 o5 51
48 ±}0 Ol 48
o6 i2_ 19 40
54 t24 _ 57
56 ±5 O) 25
01 ±IO 25 51
18 ±24 O0 5_
47 ±5 oo 59
54 ±24 I0 55
18 t24 07 48
o6 ±18 17 08
27 t7 22 O0
O0 ±24 02 42
11 18 29 55
5_ ±18 O_ 13
29 ±10 24 _6
12 ±24 03 06
5_ t}0 19 01
42 ±i0 29 O0
_8 it8 12 _7
o5 ±15 33 co
54 ±18 06 41
18 ±18 09 _1
18 ±18 15 ii
06 ±}0 O_ 17
42 ±18 16 30
54 *12 11 08
±_ o_ _8
o6 ±}0 14 18
12 _}0 O_ 05
06 ±12 15 19
o6 ±18 o6 41
±12 19 a_
42 ±18 17 i8
12 ±24 I0 55
_6 ±i8 09 46
42 ±12 15 _6
42 ±18 1_ 26
48 ±18 oa _6
±8 5o
48 ±}0 o7 29
54 ±24 O_ 55
50 ±12 02 45
48 t2_ oo 13
48 t24 08 5h
54 t18 l& 08
54 ±18 18 io
I _5,
mln
±7
Z8
±2o
±lO
+-10
e6
±9
±k
ek.
±8
±240
±7
±6
±8
rio
±18o
ill
±1o
±5
±zo
±8
±8
±6o
±8
±6
±7
±8
+-7
±240
±7
±120
t6o
±9
±?
±7
±6
±7
±8
-+6
±8
±7
:1:9
±5
±6
±6
±7
±8
±7
±8
±4
±7
±8
±40
±6
e8
±6
±7
±8
e8
±7
Intensity, I,
w_tt, - m "2 - (c/,ec) -1
82 x 10 -26
}0
55
27
5O
57
12.0 ± 2.5
76
40
150
_0
40
52
15
40
}0
2}0
Z60
_2
17.0 ± 5.5
22.0 ± 5.0
2O
zSO
2_
24
17.0 ± 6.0
33
20
2?±6
2_
i7
15
150
40
53
20
37
17
52
16
15
I?
28
12
25
9.8
16
28
23
23
12
22
12
75
23
13
12
50
33
20
22
22
9.9
19
11
am, right ascension; 5, declination.
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(b] Southern hemisphere - Continued
Source
9_0
9_2
9_3
9_4
_5
946b
947
948
949
95O
99i
952
995
994
959
9_
957
_8
999
96O
961a
961b
962
963
_5
%7
%8
969
970
971a
972
971b
97_
97_
975
976
977
978
981
985
_7
99O
991
992
99}
99"
995
997
1-,_3
1, I_N*
1,0_6
1,0137
1,008
_ S(ey
5
5
5
7
9
5
9
5
5
9
5
7
5
9
5
5
5
5
5
9
9
9
5
5
5
5
9
5
9
9
9
Frequency, w,
mc/see
86
159
86
86
86
86
:99
8_
8:. 5
86
86
8i.9
86
81.5
Ioi
86
86
86
86
86
8:.9
86
159
86
81.5
81.5
86
86
86
86
81.9
86
86
86
81.5
159
86
86
86
86
86
86
86
86
86
81.5
86
86
86
86
ioi
:01
86
86
86
86
86
86
8:.5
86
86
81.9
86
86
86
86
86
8i.9
86
86
81.5
86
81.5
19
19
:9
19
19
2O
2O
2O
2O
2O
20
2O
2O
2O
2O
2O
2O
2O
20
2O
2O
20
2O
2O
2O
2O
2O
2O
2O
20
2O
2O
20
2O
2O
20
2O
2O
2O
20
2O
2O
20
2O
2O
20
2O
2O
20
20
2]
21
21
21
21
21
21
21
21
21
21
21
21
12
21
Position (1950 epoch)a
min sec
5o _6
52 45
5) 18
53 t8
54 O6
O4 06
05 _5
06 2h
o7 o6
o8 12
09 42
17 o_
18 42
19 92
2o
21 18
2_ 54
22 24
25 12
29 5O
26 44
27 O0
28 27
28 _6
_o o_
_2 lo
_ 12
57 )0
59 44
40 54
43 O0
44 O6
44
£4 37
45 O0
45 O0
45 O6
_8 _0
48 48
50 12
50 :8
5_ :2
53 _0
56 22
56 48
58 i2
_8 48
59 42
O0
O0
oo 12
oo 54
Ol 24
O2 O6
o_ 24
05 24
09 40
O7 18
tO _0
12 51
_ 42
:5 :8
15 48
17 oo
17
24
24 38
see deg min i min
±24 I :9 _ : +v
t5 I _ 29 ±10
±18 05 22 t8
±24 12 _0 t7
±18 16
±18 19
-+:8 O4
±19 _2
±18 16
±18 09
±15 _o
±24 09
±15 27
±96o 06
-+18 17
±18 13
/24 19
±24 Ol
-+12 19
±i0 29
±24 O0
±8 o7
±:2 08
±15 24
±15 52
±18 17
±12 09
±24 1_
±18 02
±i0 26
±24 15
i24 iO
i18 02
±15 _2
±4 02
±_8 07
±18 18
±_8 03
±18 14
t24 16
-+18 16
±:8 18
±24 06
+18 12
±15 3o
t12 15
±i8 i7
±24 08
±i8 :3
±8 5i
/i6 7i
±18 09
±i8 O_
-+12 lO
-+18 O0
-+12 ii
-*_8 07
t7 27
±i8 i3
±18 o9
±15 52
±18 02
±18 16
±24 14
5o -+6
52 ±8
26 -+i0
25 i7
5o ±boo
14 i8
oo ±7
_o ±_o
_8 ±7
3o -*_oo
±9o
_8 i8
56 -*9
4_ ±7
18 -*7
41 ±_
_o +-_8o
47 ±7
25 -+15
o9 -+7
54 -+120
5 <_ -*6
27 -+8
h7 -*7
5_ ±7
27 ±60
O0 -+8
12 ±10
17 -*7
50 -*}00 i
51 ±io I
59 %8 I
2o -*7 I
15 ±7
45 i7
15 ±9
25 ±7
41 ±7
52 ±8
22 ±7
50 t24o
oo t6
48 +-6
49 ±7
20 t7
±4o
±2o
45 -+6
02 i7
_ ±5
_o ±7
28 -+_
06 -*D
57 ±120
25 -*8
50 +-7
}o -*240
47 /io
05 ±7
O8 z7
±18 12 02 t6
I -+12 15 16 i7
±20 31 _o ±250
±18 18 _0 ±8
±24 I 16 49 ±7
±15 55 _0 ±i_] ±24 I 1_ 27 I
L__:! i :: _l__±23 °
ae, right &acension; 5, declination.
Intensity, 1,
watts - m-2 - (c/sec) -1
18 X 10.26
14.0 ± 2.5
10
19
9.2
i5
ll.5 ± 5.0
:9
40
8.3
9.5
29
9.0
21
100
8.5
6,7
8.8
14
20
35
8.7
8,5 t 2,0
14
41
:5
:4
:3
9.7
2o
9-0
8.0
18
9-5 ± 2.5
9.0
:5
27
13
17
:5
9.0
15
8.5
87
:5
24
:7
:4
8O
2OO
12
:9
14
ll
12
:7
72
lO
28
9.3
:4
7.1
___ 14 ..........
P
g
0
_V
47
0
cO
0
ed
TABLE II_- POSITI0_S AND INTENSITIES OF DISCRETE RADIO SOURCES - Continued
Soumce Survey
1,010 --_---
1,011 5
1,012 3
i, 015 5
i, 01h
I,OID
1,016
l, 017
i, 018 5
i, 019 9
1,020 5
1,021 9
I,022 9
1,025 5
1,024 9
1,025 5
1,026
1,027
i, 028 9
1,029 5
i, 050 5
i, 051
i, 052 59
1,05_ 5
i,o_ 5
1,0_5 5
1,0_6
1,0_7
1,038
1,059
1,040 5
1,0_i 5
1,0_2 9
1,049 5
1,0_
1,045 5
i,O_6 5
1,047 5
1,0_8 9
1,049 5
1,050 5
1,0_I 9
1,092 9
1,053 5
i, 094 5
i,C_5a 7
i,055b 8
1,055c
1,096
I, 097 5
1,098 5
1,059 9
I, 06(_ 7
1,061
i, 060b 5
1,062
1,063
1,06_a 7
i, 06hb 5
1,065 9
1,0661,067
1,068I,069
i,070 5
1,071 5
1,072
1,079
, 1,074
i, 075
I 1,076 5 1
_h_ _7 ___ ___ J
(b) Southern hemisphere - Continued
Position (1950 epoch) a
Frequency, v,
me/see
86
86
ioi
86
86
86
86
86
86
86
86
86
8i.5
86
86
86
86
86
8i.9
86
86
81.5
86
86
86
86
86
86
I01
86
66
86
86
i01
86
81.5
56
86
86
86
86
86
86
86
86
86
159
169
86
86
86
86
8i.5
199
86
86
86
86
199
86
81.9
86
86
56
86
86
86
86
86
86
86
86
86
hr mtn sec
21 24 54
21 29 00
21 2_
21 29 42
21 26 O0
21 28 06
21 51 94
2: 51 56
21 52 _2
21 33 18
21 _ 42
21 35 i2
21 55 28
21 _8 oo
2i 38 12
2: 40 56
21 41 42
21 45 48
21 44 24
21 46 12
2i 46 54
2i 48 59
21 48 42
21 _8 5A
21 90 42
21 55 42
21 54 12
21 9_ 12
21 55
21 96 18
21 97 42
2i 98 :2
2i 58 30
22 O0
22 02 12
22 02 14
22 05 O0
22 o_ 24
22 04 _6
22 09 24
22 09 42
22 07 42
22 08 50
22 08 30
22 i0 18
22 i0 48
22 ii 48
22 ii 48.5
22 12 O0
22 16 18
22 16 54
22 19 24
22 19 28
22 20 51
22 21 24
22 21 30
22 22 _6
22 25 O0
22 25 Oh
22 25 06
22 2_ 19
22 24 3o
22 27 06
22 28 O0
22 29 12
22 35 18
22 _ 54
22 55 24
22 35 48
22 36 42
22 _6 5_
22 59 54
22 hO 56
sec deg m|n
±18 C_. 59
:24 o6
t480 41
±50 oo 59
it8 14 57
±}o 09 15
i18 02 28
i18 Ol 16
±18 13 09
±12 Ii 39
±12 14 99
±18 18 54
±I0 29 50
t24 07 02
rib 16 55
±24 O9 14
±18 _ 04 02
±18 08 io
t7 29 i4
±18 17 07
±24 15 _6
±i5 _o _o
±i8 15 5_
±18 19 55
+18 03 hO
±12 i2 53
tl8 Ol 29
±12 18 29
±2h0 24
±i8 o5 95
+18 05 59
±12 17 04
±24 15 _0
+8 94
±18 o8 _5
±15 27 50
±12 18 40
±18 19 55
±12 09 i6
f12 O_ 50
t18 05 27
i18 i_ i3
±18 I0 12
±18 12 98
t18 ii 98
±12 09 29
±6 i7 27
±2 16 10
±6 17 ii
±18 03 _6
±18 oo 42
±24 o8 43
±10 29 }0
±9 02 18
±18 ±5 45
±6 02 18
±18 14 o8
±12 16 46
±5 o5 2_
±18 09 15
±19 32 3o
±18 05 59
±18 18 51
±18 lO 23
±2_ O8 55
±18 o7 05
±12 13 )6
f12 12 03
±12 17 }6
±18 19 35
±18 o4 15
±2_ i4 56
±24 16 36
j:eo,-1
mln
±8 19 X 10-26
±6 i0
±40 90
±7 19
±7 8.4
±7 16
±6 9.0
t6 6
±7 15
±6 28
t5 55
±7 25
±180 22
i8 12
±6 16
±7 7.0
±8 i2
t7 13
±60 3o
±8 15
±7 2.5
+-5oo 26
±7 8.8
±7 18
±7 6.0
±7 8,8
±8 i5.6
±6 25
11
±8 : 5
±5 l_
±6 12
±_0 50
-+8
±5OO _
±5 16,
±i0 6,7
±5 i0
-+6 7
±8 i5
±9 10
±6 9.5
±7 I_
z6
±5
±6
±2o
±4
±6
z9
+-IO
z24o
z5
±6
±5
*6
±6
*8
±5
±3OO
±8
±7
±8
z6
±8
±6
±7
±6
±7 i
±7
+7
16
17
49 ± I0
_0
127
53
19
7,1
28
20.5 ± 6,0
I0
60
15
15
33 ± 10
30
32
9,6
11
6.5
15
8.0
I0
i6
t7
iT
16
6,0
8
am, right ascension; 5, declination.
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TABLE II .- POSITI0_8 AND IRTRRSITTE8 OF DISCRETE RADIO SOURC]_ - Concluded
(b) Southern hemisphere - Concluded
Source . Survey
i
1,078 i 5
1,079 i 5
z,080 i 5
1,081 i 5
1,(_. 5
1,081 )
1,083
1,066 5
1,087 D
1,0a8 5
1,089 5
1,O90 5
1,091 9
1,092 D
1,093 i 9
1,09_ 5
_., 095 5
1,096 11
1,097 9
1,098 5
1,099 : 5
i,i00 9
I,i01 9
1,102 9
1,105 5
i, 104 I 9
I,I0_ j 5
1,106 i 5
1,107 : 5
i
1,108 9
i, 109 5
1, IIO 5
i,iii 9
I, 112 9
1,113 9
1,114 9
1,115 ] 5
1,116 I 9
1,117 5
i, 118 5
1,119 5
i, 120 5
i, 121 9
i, 122 9
i, 125 5
i, 124 5
1,12_ 5
1,126 5
i, 127 5
i, 128 5
1,129 5
i,i_0 5
1,151 9
i,i}2 5
I, 135 5
1,1_ 5
i,I_5 5
1, I_6 5
1,157 9
i_138 5
1,1_9 9
i, 140 5
1,141 9
I, 142
I, 143
i, 14_ 5
i, 145
i, i_6
1,147
1,148
1,149
i, 150 9
I Frequency,
! mc/sec
L
86
86
: 86
86
: 86
86
86
86
] 86
i 86
86
i 86
1 86
i 86
1 86
I 81.5
86
86
86
86
86
86
81.5
81.5
86
86
86
86
86
86
81.5! 86
i 86
86
81.5
86
86
86
81.5
86
86
86
I 86
I 81.581.5
86
: 8686
86
86
86
86
86
81.5
86
86
86
86
86
81.5
86
81.9
86
81.9
86
86
86
86
81.5
86
81.5
81.5
86
hr mln 6ec
22 45 _0
22 45 h2
22 45 O0
22 45 12
22 59 06
::'2 53 54
22 94 54
22 93 18
22 56 O0
22 56 54
22 57 24
22 98 O0
23 O1 42
25 O_ 36
2_ Oa _8
23 03 28
23 O3 36
25 O4 _8
25 C9 3O
23 O6 3O
2_ 07 30
23 07 42
25 oa 96
2_ o9 27
25 09 _6
25 _2 36
2_ 15 5_
25 14 O6
25 15 36
25 15 5_
25 16 32
23 17 _6
25 18 06
25:8 3o
i 2_ 19 2O
i 23 19 5o
I _
I 25 22 56
25 24 17
25 24 18
23 29 06
23 25 12
23 29 18
23 26 Ol
23 26 37
23 26 _2
23 27 18
23 27 _6
23 29 12
25 _2 42
23 9_' 24
23 3_ _.
23 _6 2i
29 38 00
23 _9 30
23 39 42
23 42 _0
23 42 54
23 43
23 46 06
23 47 59
23 _8 o6
23 48 2_
23 48 42
2_ 49 42
23 45 54
2_ 91 18
23 35 37
23 _, _0
23 9A 55
25 98
23 99 _6
Position (1990 epOCh) _
sec de E mln
±24 I 0_ i0
_12 i 19 02
±18 i 02 52
±24 o3 25
t_ I o6 37
t_o i oo 18
t12 01 16
±i8 08 _2
±12 12 ii
±18 15 12
±18 15 35
±_o i :o 28
124 ; 02 17
I ±18 [ 05 27±2_ i o1 oo
! ±15 [ 22 52
! t18 i o3 43
i ±24 ! 12 01
±18 : o7 59
t18 19 93
±2h 09 22
±18 lO 45
±15 32 5o
±15 24 53
±18 12
±18 o5 57
±18 14 18
t18 12 io
t18 02 29
±_o 11 o7
rio 26 27
i ±18 i i6 3o±18 I :9 52
I ±:8 i :3t 5 : 27 22
, _12 I 09 Z6
i ±24115,, 
I 112 t2 29i
±7 i 25 08
±:8 I o5 15
±18 (3@ 22
±24 O8 IO
t18 15 02
±15 _2 3o
±20 25 21
±12 19 37
±12 17 _6
±12 18 47
±24 16 91
Zl8 i0 16
±18 c4 _9
±_0 O0 19
±18 14 92
±1o 3o _o
±18 O0 08
t24 12 51
±18 16 46
±18 o9 22
±24 15 22
, ±12 27 46
±18 03 36
it5 27 31
±24 16 25
±15 32 _o
±18 OA 21
±18 08 io
±18 Ol 23
±18 05 _0
±7 23 98
±18 13 20
*iS 50 50
±5 33 h5
it2 z7 26
A.%,
min
±7
-+5
±7
±8
±8
±6
-+6
t8
16
±8
±8
±6
18
±6
_8
±6
±7
±7
ty
±8
±7
±}oo
±12o
±6
±6
±7
±6
17
±7
±5
±6
±8
±12o
±9
±8
±3
t_oo
±6
16
-+8
±7
t_oo
t4o
±5
+_6
±6
±6
±7
±9
±5
±6
-+18o
±6
±7
±6
±7
±8
-+12o
±8
±18o
16
±_oo
±8
±7
t7
_7
±12o
±8
±18o
±250
+6
a_ right aacension; 5, decll_atlon.
Intensity, I,
wa_ts - m-2 - (e/ace) -I
14 x 10 -26
8.0
2O
9
12
_2
6.6
13
8.6
12
6.7
8.0
7
I0
9.9
16
6.6
6.7
Ii
9.0
7.6
37
33
II
6.7
9.6
8.6
9.8
6.9
_6
23
15
7.4
20
6.0
i0
_0
51
35
19
9.0
14
27
3l
19
ZZ
13
i0
i0
9.7
9-5
16
43
ii
6.9
16
7.6
13
50
8.6
25
13
52
lO
18
9
2_
8.5
62
14
P
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g
o
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Figure i.- Brightness temperature of the solar disk at various wave-
lengths according to several observers.
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Figure 2.- Brightness-temperature distribution across the solar disk at
wavelengths of 60 centimeters and 5.68 meters. Stanier (ref. 14)
and Machin (ref. 15).
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Figure 3-- Brightness-temperature distribution of the Sun at a wave-
length of 9.1 centimeters (Swarup_ ref. 16).
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Figure 4.- Dynamic spectra of various types of solar disturbances.
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Figure 6.- Distribution of radio brightness temperature for the north
polar cap at 400 mc/sec. Units are OK. Westerhout (refo 40).
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